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PREFACE  JDEOICATORY 

TO 

SCHOOLMASTER  S. 

Gentlemen, 

Afteh  expreffing  my  fmcere  thanks  for  your  kind  and  very  ready  exceptances 
of  the  firft  Edition  of  the  Scholar's  Arithmetic,  permit  md  now  to  offer  for 
your  farther  confideration  and  favour,  the  Second  Edition,  Vv-hich  with  its  Cor- 
rections and  Additions,  it  is  hoped,  will  be  found  ftill  more  deferving  of 
your  approbation. 

The  t-eftimony  of  many  refpe«5lab]e  Teachers  has  infpircd  a  confidence  to 
believe,  that  this  work,  where  it  has  been  introduced  into  Schools,  has  proved  a 
kind  affiftant  towards  a  more  fpeedy  and  thorough  improvement  of  Scholars  in 
Numbers,  and  at  the  fame  time,  has  relieved  Mafters  of  a  heavy  burden  of  writ^ 
mg  out  Rules  arid  QlicPdons,  under  which  they  have  fo  long  labored,  to  the 
manifeft  neglect  of  other  parts  of  their  Schools.  A  moft  .  flattering^  proof  of 
their  approbation  is  that  the  Firft  Edition  h^s  met  with  an  entire  fal^,  within 
ten  months  after  its  publication,  • 

To  anfwer  the  feveral  intentions  of  this  work,  it  will  be  nec-eflary  that  it 
fiiould  be  put  into  the  hands  of  every  Arithmetician  •-;  the  blank  after  each  Ex- 
ample  is  defigned  for  the  operation  by  the  Scholar,  which  being  firft  wrought 
■Upon  a  flate,  or  wafte  paper,  he  may  afterwards  tranfcribe  into  his  book. 

The  Supplement  to  each  Rule  in  this  work  is  a  novelty.    I  have  often  feen 
hooks  with  queftions  and  anfwers,  but  in  my  humble  opinion,  it  is  no  evidence  j 
that  a  Scholar  com.prehends  the  principles  of  that  fcience  v/hich  is  his  ftudy,  be- 
caufe  tkat  he  may  be  able  to  repeat  'verbatim  from  his  book  the  anfwer  to  a 
queftion  on  which  his  attention  has  been  exercifed,  tv/o  or  three  hours  to  com-  j 
mit  to  memory.    Study  is  of  but  little  advantage  to  the  human  mind  without 
refletflion.    To  force  the  Scholar  into  refledions  of  his  own,  is  the  objccT:  of  thofe 
Qttejlions  unanfwered,  at  the  beginning  of  each  Supplement.      The  exerclfts  are  | 
defigned,  tefts  of  his  judgment.      The    Supplements  may  be  omitted  the  firft, 
time  going  thro  the  book,  if  thought  proper,  and  taken  up  afterwaids  as  a  re- 
vxe'vs^. 

Thro  the  whole  it  has  beei^  my  greateft  cafe  to  make  myfelf  intelligible  to  the 
Scholar  ;  f^ch  rules  and  remarks  as  have  been  ccmpiied  from  other  Authors  arc 
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included  m  quotations ;  the  examples^  many  of  them  are  extraded,  this  I  have 
aot  hefitated  to  do,  when  I  found  them  fuited  to  my  purpofe. 

Demonstrations  of  theVeafon  and  nature  of  the  operations  in  the  extraction 
of  the  Square  and  Cube  Roots  have  never  been  attempted,  in  any  work  of  the 
kind  before,  to  ray  knowledge.    It  is  hoped  thefe  will  be  found  fatisfaftory. 

I  HAVE  only  to  add,  that  any  intimation  of  amendments  or  defeds  by  the 
candid  and  experienced  of  your  order,  will  be  thankfully  received  by 

Gentlemen, 

Tour  moft  humhhi  and 

mojl  obedient  fervant^ 


Leminjierf  (Mafs.)  Oa,  i,  1802, 


DANIEL  ADAMS. 
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 r    The  fign  of  equality  ;  as  100  cts  —  1  Dol.  fignifies  that  loo  cents 

—  \71re  equal  10  I  dollar. 

,  C    Saint  George's  Crofs,  tlie  fign  of  addition  j  as  2-|-4n:6,  that  i^.^ 
(_  2  added  to  4  is  equal  to  6. 

—  The  fign  of  fubtraclion  ;  as  6 — 2—4  ;  that  is,  2  .taken  from  6  loaves  4 
r    Saint  Andrew's  ,Crofs,  the  fign  of  multiplication  ;  as  4  X  6—24  ; 

^  (^that  is,  4  times  6  is  equal  to  24. 

w  r    Reversed  Patenthefiis,  fign  of  divlfion  ;  3)6(2,  that  is,  6  divided 
L^y  3  is  equal  to  2,  or  6-^3—2. 

. .  .  r  The  fign  of  proportion  j  as,  2  :  4  :  :  8  :  16,  that  is,  As  2  Is  to  4  fo 
*  •  *  I  is  8  to  1 6. 
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INTRODUCTION, 

^..^.RITHMETIC  is  the  art  or  fcience  %vhich  treats  cf  numbers^ 
It  is  of  two  kinds,  theoretical  and  praBicaL 

The  theory  of  Arithmetic  explains  the  ftatUre  and  quality  of  number,:  and 
demonftrates  the  reafon  of  practical  operations.  C'ohfidered  in  tlais  fenfe,  Arith- 
metic is  a  Science. 

Practical  Arithmetic  fnews  the  inethod  of  woT-king  by  numbers,  fo  as  to 
be  moft  ufefxli  and  expeditious  for  bufmefs.    In  this  fenfe,  Arithmetic  is  an  Art. 
DiRECtioNs  to  the  Scholar. 

Deeply  impfefs  your  mind  \vlth  a  fenfe  of  the  importance  of  arithmetical 
knowledge.  The  great  concerns  of  life  cau  in  no  way  be  conduced  vvitaout  it* 
Do  not,  therefore,  think  any  pains  too  great  to  be  beftowed  for  fo  uoble  an  end. 
Drive  far  from  you  idlenefs  and  fioth  ;  they  are  great  enemies  to  improvement. 
Remember  that  youth,  like  the  morning,  will  foon  be  paft,  and  that  oppcrtuni'^ 
ties  once  neglected,  can  never  be  regained*  Firft  of  all  things,  there  muil  bs 
implanted  in  your  mind  a  fixed  delight  in  ftudy  \  make  it  your  inclination  ;  "  A 
defire  Accompltjloed  is  ftueet  to  the  Joul.''^  Be  not  in  a  hurry  to  get  thro  your  book  too 
foon.  Much  inftruiflion  rUay  be  given  in  tliefe  few  words,  UKderstand  every 
thing  as  you  go  along.  Each  Rule  is  firft  to  be  committed  to  m.emory 
afterwards,  the  examples  in  illuftration,  and  every  fethark  are  to  be  perufed  v/idi 
care.  There  is  not  a  word  inferted  in  this  Treatife,  but  with  a  dcfign  that  it 
ihouid  be  ftudied  by  the  Scholar.  As  ftiuch  as  is  poSbie,  endeavor  to  do  every 
thing  of  yourfelf ;  one  thing  found  out  by  your  oWn  thought  and  reflection,  v/ ill 
be  of  more  real  ufe  to  you,  than  tiuenty  things  told  yon  by  an  Inftruclor,  Be  not 
overcome  by  little  feeming  difficulties,  but  rathei  ftrive  to  overcome  fuch  by  pa- 
tience and  application  ;  fo  Ihall  your  progrefs  be  eafy  and  the  objef]:  of  your  en- 
deavors fure, 

*'ThE  wise  shall  !hSHERJT  GLORY)  BUT  SHAME  SHALL  BE  THE  PROMOTiClvi  OF 
FOOLS," 


On  entering  upOn  this  moft  ufefal  ftudy,  the  firft  thihg  which  the  Scholar  has 
to  regard  is 

^  ,  Notation  is  tiie  art  of  expreffing  numbers  by  certain  6hara^lcr^^  or  fignre?, 
of  which  there  are  tv/o  methodso  i.  The  Roman  method,  by  i.ct*:".r3j  2'i''hz^  Ari^ 
Uc  method  J  by  Figijres.    The  latter  is  that  of  general  ufe, 


to 


INTRODUCTION. 


Ii^  tlie  Arabic  method,  all  numbers  are  exprelTed  by  thefe  ten  characters,  or 
figures ; 

_i  2      3-456      J       g      9  a 

Unit,  or  ;  two  ;  three  ;  four  ;  five  ;  fix  ;  feven  }  eight  j  nine  ;  cypher,  or 
or.e  nothing. 
The  nine  firft  are  called  figmficant  fgures^  or  digits  each  of  which  ftanding  by 
Itfelf  or  alone  invariably  exprellcs  a  particular  and  certain  number  ;  thus,  1  fig- 
nifies  one,  2  fignihes  /wo,  3  fignifies  threcy  and  fo  of  the  reft  until  you  come  to  nitie^ 
but  for  any  number  more  than  tiine,  it  will  always  require  two  or  more  of  thefe 
figures  fet  together  in  order  to  expfefs  that  numbeh 
This  wail  be  more  particularly  taught  by 

Jiumeratton. 

Numeration  teaches  how  to  read  or  lurite  any  fum  or  number  by  figures. 

In  fetting  down  numbers  for  arithmetical  operations,  efpecially  with  begin- 
fters,  it  is  ufual  to  begin  at  the  right  band  and  proceed  towards  the  left. 

Example.  If  you  wifh  to  write  the  fum  or  number  537,  begin  by  fetting 
down  the  feveny  or  right  hand  figurcj  thus  7,  next  fet  down  the  three,  at  the  left 
hand  of  the  feven,  thus  37,  and  laftly  xhtfve,  at  the  left  hand  of  the  three,  thus 
537,  which  is  the  number  propofed  to  be  written. 

In  tl:iis  fum  thus  written  you  are  next  to  obferve  that  there  ^r^  three  places^ 
meaning  tlie  fituations  of  the  three  different  figures,  aiid  that  each  of  thefe  places 
has  an  appropriated  name.  The  frji  placcy  or  tliat  of  the  right  hand  figure,  or  the 
place  of  the  7  is  called  Unit's  place  ;  the  fecand place  or  that  of  the  figure  ftanding. 
rlext  to  the  right  hand  figure,  in  this  cafe  the  place  of  the  3,  is  called  ten^s place  ;  the 
third placa,  or  next  towards  the  left  hand,  or  place  of  the  5  Is  called  Hundred's 
place  /  the  next  or  fourth  places  for  we  may  fuppofe  more  figures  to  be  connedled, 
is  called  thoufand's place  /  the  next  to  this,  tens  of  thoufartd's  place,  and  fo  on  to  what 
length  we  pieafe,  there  being  particular  nam.es  for  each  place.  Now  every  fig* 
ure  fignifies  differently,  accordingly  as  it  may  happen  to  occupy  one  or  the  other 
of  thefe  places. 

The  value  of  the  firfl  or  right  hand  figure,  or  of  the  figure  ftanding  in  the 
place  of  units,  in  any  fum  or  number,  is  juft  what  that  figure  expreffes  ftanding 
alone  or  by  itfelf ;  but  every  other  figure  in  the  fum  or  number,  or  tliofe  to  the 
left  hand  of  the  firft  figure,  have  a  different  fignification  from  their  true  or  nat- 
ural meaning  ;  for  the  next  figure  from  the  right  hand  towards  the  left,  or  that 
figure  in  the  place  of  tens,  exprclfcs  fo  many  times  ten,  as  the  fame  figure  fignifies' 
units  or  ones  when  ftanding  alone,  that  is,  it  is  ten  times  its  fm\ple,  primative  Val- 
ue, and  fo  on,  every  removal  from  the  right  hand  figure  making  the  figure  thus 
removed  ten  times  the'  value  of  the  fame  figure  when  ftanding  in  the  place  imme- 
diately preeeeding  it, 

*~S  ^ 

Example.  Take  the  fum  3  3  3,  m.ade  by  the  fame  figure  three  times  repeat- 
ed.. TliC  firft  or  riglu  hand  figure,  or  the  figure  in  the  place  of  units,  has  its  nat- 
ural meaning  or  the  fame  meaning  as  if  ftanding  alone,  and  lignifics  three  units  or 
ones  ;  but  the  fime  figure  again  towards  the  left  hand  in  the  fccond  place,  or 
pl;2ce  of  tens,  fignifies  not  three  units,  but  three  tens,  tliat  is,  thirty,  its  value  being' 
increafcd  in  a  ten  fold  proportion  ;  proceeding  on  ftill  further  towards  tlie  left 
hand,  the  next  figure  or  that  in  the  third  place,  or  place  oi hundreds,  fignifies  neith- 
er three,  nor  ihirtv,  but  three  hundred,  which  is  ten  times  the  value  of  that  figure  in 
•Jie  place  immediately  preceeding  it,  or  that  in  the  place  oUens.  So  you  might 
r>rocced  and  add  the  figure,  3,  fifty,  or  an  hundred  times  and  every  time  the  fig- 
ure W2S  added,  it  v.-ould  figniiy  ten  times  more  than  it  did  the  laft  time  before. 
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A  CYPHER  (landing  alone  is  of  no  fignitication,  yet  placed  at  the  right  hand 
of  another  figure  it  increafes  the  value  of  that  figure  in  the  fame  ten  fold  pro- 
portion, as  if^it  had  been  preceeded  by  any  other  'figure.  Thus,  3  {landing 
aJone  fignifies //jn'f  ;  place  a  cypher  before  it,  (30)  and  it  no  longer  fignifies 
ihreej  but  thirty  ;  add  another  cypher  (3.0G,)  and  it  fignifics  three  hundred. 

The  value  of  figures  in  conjun«51ion  and  how  to  read  any  funi  or  number  a- 
greeably  to  thc/foregoing  obiervations,  may  be  fully  underilood  by  the  follow- 
ing 
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^     g  ^      ^  The  words  at  the  head  of  the  Tabic  fhew 

j|  .1        %  ^  the  fignification  of  the  figures  againft  which 

v^^^j^  S  ^  r§  ^^^Y  Itand  ;  and  tlie  figures  fhcw  how  many 
•J  '^.C^^il     sl^*^  ^^^^^  fignification  are  mcnt.  Thus,  Units  in 

^  4  ^  ^§      ^      .jr  ^^'^t  P^^ce  fignifieii  0Tii:s,  and  6  ftanding 

•^"^sl"^  ^  5  ^  'I  ^'  ^  againft  it  fhcws  that/*-  ones,  or  individuals  ari: 

"^"^."^  J  herement;  /^nj  in  tiic  fee  end  placd' {hews  that 

p  J  .1     J-.l  ^     .1  -I  J  .5  ^  every  figure  in  this  place  means  fo  many  tens, 

I         z^'Tt^'^i^^^^  ^"^^  3  ftanding  againll  it  Ihews  that  ihn^  ten, 

'\  A.  o  1  6  z  I  1  6     I  2        ^^^^         ^^'^^^  ^°  ^"^^^ 

i202Cot'?6AC  ^^^^^J  fignifics.    Hundreds  m  "  the  third  place 

"  ->  _  -J  '      T  fhews  the  meaning  of  figures  in  Uiis  place  to 
be  hundreds,  and  8  fhews  tliat  /igLt  hundred f 

4-  6  ?  2  7  8  o  J  "^^^  ment.    In  the  fame  manner,  the  value  cf 

J  2  5  I  6  ^  2  ^^^^  ^'^  "^"^  remaining  figures  in  the  Table  is 

2  ?  2  C  6  7  ^'^o^'*''^'     Having  proceeded  thro  in  this  way, 

^  the  fum  cf  the  firft  line  cf  figures  or  tho.'e 


2  I 


4139821004 
270213675 


909 


I  2  3 
4  5 


^  i  A    immediately  againft  the  words,  will  be  foun; 

to  be,  Tivo  Billions,  one  hundred fixiy  /even  ihou- 
fandsj  tivo  hundred  end  thirty  f.ve  Millions  ;  four 
_  hundred  tnveniy  one  thovj'ands  ;  eight  hundred,  and 
thirty  fix.  In  like  manner  may  read  all  tliC 
remaining  numbers  in  the  Tabic.  •■■    .  . 

Those  words  at  the  head  of  the  Table  are  applicable  to  any  fum  or  number, 
and  muft  be  committed  perfediy  to  memor)'  fo  as  to  be  readily  applied  on  any 
cccafion. 

For  the  greater  eafe  in  reckoning  it  is  convenient  and  often  praftifed  in  pub  - 
lic oiEces  and  by  men  of  bufmefs,  to  divide  any  number  into  periods  and  lialf 
periods,  as  in  the  following  manner. 

5  3  7  9' 6  3  4-5  2  I'T  6  8.  5  3  2,4  67 
««S  -S 


SIMPLE  ADDITION. 


Sect.  I.  X. 


Proof. 

Reckon  the  figures  from  the  top  do%vnwards,  and  if  the  work  be  right,  this 
amount  will  be  equal  to  the  firft  ; — or,  what  is  often  praaifed,   ♦«  cut  off  the 

upper  line  of  figures  and  find  the  amount  of  the  reft  ;  then  if  the  amount  and 
♦*  upper  line  when  added  be  equal  to  the  fum  total,  the  work  is  fuppofcd  to 
«'  be  right." 

Examples. 


S 


Ji  '1  c: 
S 


1.  What  will  be  the  amount  of  3.6  i  2  dollars  ;  8  o  4  3  dollars  1651 


dollars,  and  of  3  dollars,  when  addded  together  ? 

HetvE  are  four  Turns  given  for  addition  ;  two  of  them  contain  units,  tens,  hurt' 
dri'ds,  thoujands  ;  another  of  tliem  contains  units,  tens,  hundreds  ;  and  a  fourth  con- 
tains units  only.  The  firft  ftep,  to  prepare  thefe  fums  for  the  operation  of  ad- 
dition, 13  to  write  tliera  down,  units  under  units,  tens  under  tens,  and  fo  on,  as 
in  the  followincr  manner^ 


The  four  given  fums  for  addi- 
tion placed  as  the  rule  dircfts. 


b 

o 
6 


r  3 


Anfwer,  or,  amount,  i 
Amount  of  the  three  lower  lines, 
Proof,  I 


2  dollars. 

3  dollars, 
I  dollars^ 
3  dollars. 
Q  dollar!^ 


697 


3 


To  fiuJ  the  anfwer,  or  amount  of  the  fums  given  to  be  added,  begin  with  the 
right  hand  column,  and  fay,  3  to  i  is  4,  and  3  is  7,  and  2  is  9  ;  which  funi 
(9)  being  lefs  than  ten,  fet  down  directly  under  the  column  you  added.  Then 
proceeding  to  the  next  column,  fay  again  ;  5  to  4  is  9,  and  i  is  10  ;  being  even 
ten,  fet  down  o,  and  carry  i  to  the  next  column,  faying  i,  which  I  carry  to  6  is 
7,  and  o  is  nothing,  but  6  is  13  ;  which  fum  {13)  is  an  excefs  of  3  over  even 
ten  ;  therefore,  fet^down  3  and  carry  i  for  the  ten  to  8  in  the  next  column,  faying 
.  I  V)  8  is  9,  and  3  is  12  ;  tliis  being  the  laft  column,  fet  down  the  whole  number, 
(■2)  placing  the  2,  or  unit  figure,  direftly  under  the  column,  and  carrying  the 
ether  figure,  or  the  i,  forward  to  the  next  place  on  the  left  hand,  or  to  that  of 
2\n!  of  Thoujands ^  and  the  work  is  done. 

It  may  now  be  required  to  know  if  the  work  is  right.  To  exhibit  the  metliod 
of  proof  let  the  upper  hne  of  figures  be  cut  off  as  feen  in  the  example.  Then  ad- 
ding the  three  lower  lines  which  remain,  place  the  amount  (6897)  under  the  a- 
niount  firft  obtained  by  the  addition  of  all  the  fums,  obferving  careftiUy  that  each 
figure  fall  directly  imder  the  column  which  produced  it ;  then  add  this  laft 
mo-ant  to  the  upper  line  which  you  cut  off ;  thus,  7  to  2  is  9  i  9  to  1  is  10  ^  car- 
ry  I  to  6  is  7  and  6  is  13  ;  i  which  I  carry  again  to  8  is  9  and  3  is  12,  all  whic'i 
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being  fet  down  in  their  proper  places,  and  as  feen  in  the  CA-ampIe,  compare  the  a- 
mount  (123C9)  laft  obtained  with  the  firft  amount(  12  309)  and  if  they  agree,  as 
it  is  feen  in  this  cafe  they  do,  then  the  work  is  judged  to  be  right. 

Note.  TThe  reafon  of  carrying  for  ten  in  all  fimple  numbers  Is  evident  from 
what  has  been  ta-'j.ght  in  Notation.  It  is  becaufe  10  in  an  inferior  coluriin  is  jui]: 
equal  in  value  to  1  in  a  fuperior  cotv.mn.  As  if  a  man  ihould  be  holding  in  liis 
right  hand  half  piilarcens,  and  in  his  left  hand,  dollars.  If  you  fhouid  lake  la 
half  piftareens  from  liis  right  hand,  and  put  one  dollar  Into  his  left  hand,  yoj. 
would  not  rob  the  man  of  any  of  his  money,  becaufe  i  of  thofe  pieces  in  his  left 
hand  is  juil  equal  in  value  to  10  of  thofe  in  his  right  htmd. 

'37652  guineas. 

21304  guineas 

90163  guineas 

25321  guineas 

174440  whole  number  of  guineas. 
i~3~6~7^~8^8" 

I  74440  Proof. 

fHE  Scholar  who  has  given  proper  attention  to  his  rUle,  and  the  foi-egolnjr 
examples,  will  of  himfelf  be  able  to  work  the  following  ; — ahvays  remembering 
to  carry  one  for  every  10,  and  at  the  lall  column,  to  fet  down  the  whole  number. 


2.  Add  together 


fo  as  to  find  the  whole  numb-^r  of 
guineas. 


1  6 

7 

3- 

5 

2 

4. 

6037 

3  4 

5- 

7  I 

2 

5  4 

0 

3 

8 

2     4     8  0 

5  7 

©  3 

2 

2  6 

3 

7 

X 

2651 

4  2 

I  6 

8 

/ 

6 

s  -/  y  y 

5 

4. 

8. 

7 

9 

I 

42617 

9 

8  7 

0 

6 

8 

5 

3 

12358 

0  4 

6 
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7 

3 

5 

D 

0 

3 

2 

2 

D 

o 
o 

7 

t 

3 

o 

9 

g 

5 

/ 

f 
* 

6 

5 

/ 

3 

4 

5 

6 

7 

4 

8 

3 

.4 

7 

5 

I 

2 

9 

3 

6 

7 

8 

3 

7 

8 

6 

12. 

639871 
468237 

28754* 
678540 


?3- 

3456789 
9864351 
7387952 
9674980 


24. 

6357a 

2  6  8 

4     5     3  7 

9  8 

3  6  7 
6  o 


15. 

8566600 
67213 
867 

9  ^ 
7 


I 


I 


S5CT.  h  1.  SUPPLEMENT  'to  ADBITIDR 


Supplement  to  Addition^ 


The  attentive  Scholar  who  has  underftood,  and  ftill  carrks  mhis  mind,  what 
has  already  been  taught  him  of  Additioii,  will  be  able  to  anfwcr  his  Inftrudtcr 
to  the  following 

QUESTIONS. 

r.  JVhat  Is  Simple  Addition  ? 

2.  Horf'  do  you  place  numbers  to  be  added  ? 

3.  JViiF.RE  d6  ycu  begin  the  addition  ? 

4.  Hoff  is  the  fum  or  amount  of  each  column  to  befet  do*u>n  ? 

5.  What  do  you  obferve  in  regard  to  Jetting  doivn  the  fum  of  the  lafl  eolunm  ? 

6.  Wh'T  do  you  carry  for  10  rather  than  for  any  other  nutnber  ^ 

7.  fforr  :s  Addition  proved  P 

8.  Of  ivhat  ufe  is  addition  ? 

Note  r.  SHO••.■L^  the  Learner  find  any  difficult}-  in  giving  an  anfwcr  to  the 
above  qHcrtions,  he  is  advifed  to  turn  back  and  confult  his  Rule,  with  its  Illuf- 
tratioasi 

Note  2.  hi  treating  of  the  Rules  of  Arithmetic!,  the  Scliolar,  in  all  inftances,  is 
not  particularly  inftrucled  in  the  ufe  and  application  of  them  to  the  purpofes  of 
life.  This  is  a  point,  however,  to  which  his  thoughts  fhould  be  dalled  ;  therefore 
it  is  made  a  queftion  here.  A  confideration  of  the  Rule  and  of  the  quellioiis^ 
which  it  involves,  naturally  fuggefts  an  anfwer.  To  colifideration,  dierefore, 
let  the  Scholar  apply  himfelf.  The  mind  acquires  ftrength  by  exercife  ;  inHinic- 
tion  ought  ever  to  be  plain,  but  never  fo  full  as  to  preclude  a  necefiity  that  the 
Scholar  fhould  infome  degree  exercife  his  own  thoughts  ;  it  fhould  lie  given  in. 
fach  a  manner  as  to  force  him  into  fome  refledious  of  his  own* 

Excrcijes  in  Addition. 

I.  What  is  the  amount  of  2801  2.  Suppose  you  lend  a  neighbor 

dollars  ;  765  dollars  ;  and  of  397  ,;^2io  at  one  time,  £16  at  another, 

Uoliars,  when  added  together.  £\']  at  anotlier,  and at  another ; 

Anf.  3963  dc'ilarso  what  is  the  fum  lent  ?    A>f  £-^12 


NorE.  The  Scholar  who  looks  at  gre^tiiefs  in  his  clafs  will  not  be  difcouraged 
fey  a  little  difficulty  wh^ch  may  at  {irlt  occur  m  dating  his  qucftion,  but  will  ap- 
ply himfelf  the  more  clofely  to  his  Rule  and  to  thinking,  that  if  ppfSble  he  may 
be  able  of  himfelf  to  aniwer,  what  another  may  be  abliged  to  have  taught  him 
hf  his  Inftruaor. 

C 
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3.  Washington  was  bora  4.  There  are  two  numbers  :  the 

in  the  year  of  our  Lord  1732  :  lefs  number  is  8761,  the  difference 

he  was  67  years  old  v/hen  he  between  the  numbers  is  597  :  what 

died  :  in  what  year  of  our  Lord  is  the  greater  number  i 
did  he  die  ? . 


5-.  From  the  creation  to  the  departure 
of  the  Ifraelitcs  from  Egypt  was  2513 
years  ;  to  the  fiege  of  Troy,  307  years 
more ;  to  the  building  of  Solomon's  Tem- 
ple, 180  years  ;  to  the  building  of  Rome, 
251  years  ;  to  the  expulfion  of  the  kings 
from  Rome,244  years ;  to  the  deilrufdlioa 
of  Carthage,  363'  years  ;  to  the  death  of 
Julius  Csefar,  10  z"  years  ;  to  the  Chrif- 
tian  aera,  44  years  ;  required  the  time 
from  the  Creation  to  the  Chriflian  aera.  I 
/Inf.  4004  yean. 


6.  At  the  late  Cenfus,  takew 
A.  D.  1 800,  the  number  of  Inhab- 
itants in  the  Netu  England  States 
Was  as  follows,  mz.  Neivhampjhirey 
183858;  Majachufetts,  422845? 
Mainey  151719;  Rhode  I/laadt  69 1 22; 
ConneSltcuty  251G02  ;  Vermont, 
1 54465  ;  what  was  the  number  of 
Inhabitants  at  that  time  in  Nevj^ 
England  ? 

AnJ.  1 23 301 1  Inhabit anti. 


Sect.  I.>.  SIMPLE  SUBTRACTION.  i» 

§2.  ^unjple  Subtraction. 


SiMri-E  Subtraction  is  the  taking  of  a  lefs  number  from  a  greater  of  the 
fame  denomination,  fo  as  to  ftiew  the  diiFerence  or  remainder  ;  as  5  taken  from 
8,  their  remains  3. 

The  greater  number  (8)  is  called  the  M'muendy  the  lefs  number  (5)  the  Sub' 
irahendi  and  the  difference  (3)  or  what  is  left  after  Subtradion,  the  Remainder. 

Rule. 

«  Place  the  lefs  number  under  the  greater,  units  under  units,  tens  under 
**  tens,  and  fo  on.  Draw  a  line  below  ;  then  begin  at  the  right  hand,  and  fub^ 
"  tradt  each  figure  of  the  lefs  number  from  the  figure  above  it,  and  place  the 
*«  remainder  diredly  below.  When  the  figure  in  die  lower  line  exceeds  the  fig- 
**-  ure  above  it,  fuppofe  10  to  be  added  to  the  upper  figure  ;  but  in  this  cafe  you 
**  muft  add  i  to  the  under  figure  in  the  next  column  before  you  fubtrad:  it. 
"  This  is  called  borrotving  ten,'* 

Proof. 

Add  the  remainder  and  fubtrahend  together,  and  if  the  fum  of  them  corref- 
pond  with  the  minuend,  the  work  is  fupofed  to  be  right. 

Examples. 

Minuend    8«  6    5    3  The  numbers  being  placed  with  the  larger 

Subtrahend    5271       uppermoft.  as  the  rule  directs,  I  begin  with  tl.e 

■i  '  unit  or  right  hand  figure,  m  the  fubtrahend, 

Remainder    3382       and  fay,  i  from  3  and  there  remains  2,  v.'hich  I 
P     f    ft    ^  down,  and  proceeding  to  tens,  or  the  next 

rroot  o  53  figure,  I  fay  7  from  5  I  cannot,  I  therefore  bor- 
row, or  fuppofe  10  to  be  added  to  the  upper  fig- 
ure (5)  which  makes  15,  then  I  fay,  7  from  15  and  there  remains  8,  which  I  fet 
down  ;  then  proceding  to  the  next  place,  I  fay,  i  which  I  borrowed  to  2  is  3, 
and  3  from  6  there  remains  3,. this  I  fet  down,  and  in  the  next  place  I  fay  5  from 
8  and  there  remains  3,  which  I  fet  down  and  the  work  is  done. 

Proof.  I  add  the  remainder  to  the  fubtrahend,  on  finding  the  fum  juft  equal 
to  the  minuend,  fuppofe  the  work  to  be  right. 

Note.  The  reafon  of  borrotving  teuy  will  appear  if  we  confider,  that,  when  two 
numbers  are  equally  increafed  by  adding  the  fame  to  both,  their  difference  wiii 
be  equal.  Thus,  tlae  difference  between  3  and  5  is  2  ;  add  the  number  10  to 
each  of  thefe  figures  (3  and  5)  they  become  13  and  15,  flill  the  difference  is 
2.  When  we  proceed  as  above  diredled,  we  add  or  fuppofe  to  be  added,  10  to 
the  minuendt  and  we  likewife  add  i  to  the  the  next  higher  place  of  die  fubtrahend,, 
which  is  juft  equal  in  value  to  10  of  die  lower  place. 

2.  From  327865321465  the  minuend. 
Take  i    o    6    7    9    3    6    i    2    3    4    2  the  fubtrahend. 


Remainder. 


3io  SIMPLE  SUOTRACTICN.  Sect.  i. 

3.  From  3    I    6  dollars,  4.  From  70635  guineas, 

Take  1    o    7  ctoU^r^^  Take       2783  guineas. 


Remainder  Remainder 


Proof  Proof 


5.  From  I     o     2r    3     ^     7     4-2     3     i     7     9     S  to 
Take         8     7     9     i     ?     8     4    5     a    6    7     a    3  » 

Remainder 


6,  From.  3    7.  ^    I    dollars,  take-  i    6    7.  4  dollars. 
Write  the  lefs  number  under  the  greater,  witli  units  under  units  &c.  as-  the 
rule  dire(5ts. 

Thus,  3751  7-  From  2673105,  the  minuend  i 

i    6    7    4:  t^ke.  17^932,  the  fubtr-aliend. 


Remainder  Operation. 

Minuend 
Subtrahend 


8.  From  i  o  o  o  o  o  o  o 
Subtract    9  9  9  9  9  9  9 


The  diftance  of  time  fnice  any  remarkable  event,  may^be  found  by  ^ubtra^liI^ 
the  date  thereof  from  the  prefent  year. 
Ex.  ^ 

How  long  fmce  the  Amerti  So  likewife,  the  diftaiice  of  time  from 

can  Independence,  which  was.  the  occurrence  of  one  thing  to  that  of  a* 
declared  in  1776.  nother,  may  be  found  by  fubtrading  the 

date  qf  the  thing  firft  happening,  from  that 
1802  prefent  time  of  the  laft.  Ex, 

1    776  datQ  of  the  Ind.^       How  long  from  the  difcovery  of  Amert* 
..  ■        —  ca  by  Columbus  1492,  to  the  conimence? 

Anf.  2    6  yea;*s,fit>gc,  ment  of  the  war  1775,  which  gained,  out 

Jud^pendeiice, 

1775 
1492 


Jrtf,        f    S     3  year/. 
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Supplement  to  SubtraBion* 

QUESTIONS. 

le,  What  is  Simple  Sultradion  P 

2.  Ilorr  many  numbers  mujl  there  he  given  to  perform  that  operation  ? 

3.  HofV  muJl  the  given  numbers  be  placed  ? 
J^.  What  are  they  called  ? 

5.  When  the figure  in  the  lower  number  is  greater  than  that  of  the  upper  number  from 

nuhich  it  is  to  be  tahen.,  what  then  is  to  he  done  ? 

6.  Hour  does  it  appearj  that  infuhtraSing  a  lefs  number  from  agreatcTy  the  occafionaU^ 

borrowing  of  ten,  does  not  afeS  the  difference,  beiween  thofe  numbers  ? 

7.  //b;r  Is  SubtraBlon proved  ?' 

8.  WHESf  and  how  may  SuhtraSion  beof  ufeto  amsn-ingaged     the  purfuits  of  life  ? 

Extrcijt%  in  SukraBion, 

I,  What  is  the  difference  be-  2,  FaOM  a  piece  of  cloth  that  meaf- 

tA-QQR  78360  and  5421?  ured  691  yards,  there  were  fold  278 

Jnf,  72939.  yards  j  how  many  yards  Ihould  there  re- 

main i  Anf  4  I  3. 


A^org.  Iw  cafe  of  horrorving  ttn^  it  is  a  matter  of  indiffercticc,  as  it  refpects  the 
operation,  whether  we  fuppole  10  to  be  added  to  the  upper  figure,  and 
from  the  {«m  fubtraft  the  Ibwer  figure  and  fet  down  the  difference  ;  cr,  as  Mr. 
Pike  direc^ls,  firft,  fubtraft  the  lo\Ter  figure  from  10,  and  adding  the  difference 
to  the  figure  above,  fet  down  the  fum  of  this  difference  and  tiae  upper  figure. 
The  latter  method  may,  perhaps,  be  thought  more  eafy,  but  it  is  coiiceived, 
that  it  does  not  lead  the  underftanding  of  youth  fo  dire<JUy  iiiSo  tl^-e  natuie  cf 
the  operation,  as  the  former. 


\ 
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There    are    two    numbers,  4.  What  number  is  th^t,  which 

whofe  difFerence  is  3  7  5,  the  great-  taken  from  i  7  5  leaves  9  6  ? 

er  number  is  862;  I  demand  the  J^.ni'.  n  9 

;2efs  ?  M'  ^"^1 


5.  The  capture  of  Gen.  Bur- 
GoiNE  and  his  army  happened  in 
the  year,  1777,  ^^^t  of  Comwal- 
tis,  in  I  7  8  I  ;  how  many  years 
bytwecn  thefe  events  ? 

Anf,  4  years. 


6.  Suppose  you  fnouid  lend  a. 
neighbor  2765  dollars  at  a  certain 
time,  and  he  fhould  pay  you  973 
at  another  ;  how  much  would  re- 
main due  I       Anf.  1792  dollars* 


7.  Supposing  a  man  to  have  8.  What  number  is  that,  to  which 

been  bom  in  the  year  1745,  ^^"^  7  8  9  it  will  become 

old  was  hi*  in  1799?  6350?              Anf.  5561. 
Anf.  5  4  years. 


9.  Suppose  a  man  to  have  been  10.  Kikg  Charles,  the  martyr 

6  3  years  old  in  the  y«ar  i  8  o  i  ;  was  beheaded  i  648;  how  many 

ir.  what  year  was  he  bom  ?  years  is  it  fmce'? 
A-:f.  In  the  year  1738. 
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SIMPLE  MULTIPLICATION. 


\  3.  pimple  ;ilulttpltcatton. 


Simple  Multiplication  teaclies,  having  two  numbers  given  of  the  fame 
denomination,  to  find  a  third  which  fliall  contain  cither  of  the  two  given  num- 
bers as  m.any  times  as  the  other  conta;itis  a  unit. — Thus,  8  multiplied  by  5,  or 
5  times  8  is  40.^The  given  nximbers  (8  and  5)  fpoken  of  together  are  called 
Faaors.  Spoken  of  feparately,  the  firft  or  lageft  number  (8)  or  number  he 
multiplied,  is  called  the  Multiplicand  ;  the  kfs. number,  (5)  or  number  to  multi- 
ply by,  is  called  the  Multiplier  ;  and tte  amount,  (40)  the  Produa. 

This  operation  is  nothing  elfe  than  the  addition  of  the  fame  number  feverai 
times  repeated.  If  we  mark  8  five  times  underneath  each  other,  8 
and  add  them,  the  fum  is  40,  equal  to  the  produd  of  5  and  8  ,  8 
multiplied  together.  But  as  this  kind  of  addition  is  of  frequent  8 
and  estenfive  ufe,  in  order  to  Ihorten  the  operation  we  m.ark  down  8 
the  number  only  once»  and  conceive  it  to  be  repeated  as  often  as  % 
there  are  units  in  the  Multiplier.  ' — ■ 

40 

Before  any  progrefs  can  be  made  In  this  rule,  the  following  Table  muil  b^; 
committed  perfectly  to  memory. . 

MULTIPLICATION  TABLE. 

f7|   2|    3{   4I  5i   6|    7}   31     9l    10  I    II  \  i7l 

I     2[     4|     6\     S\   10\  I2f  I4I   l6\     l8j     20|     22.j  24j 

1  3  1    6  I    9  !  12  h5  I  18  [  21  j  24  i  27  I  30  j  33  I  36  ] 

1  4{    8h^  l  16  j  20  I  24  I  28  [32  I  3^1  40  I  44  i  4«  ! 

[  5  I  10  }  15  I  20  I  25  {  30  I  35  j  40  I  45  I  50  1  55  1  60  ^ 

i  6  1  12  I  18  [24  [  30  1  36|42>l48[  54  1  60  I  66  I  72  i 

I  7  [  14  1  21  1  2^  I  35  t  42  I  49  1  56  1  63  i  70  I  77  j  84  : 

i__8_ij^[24i32  |  4ol48!  56l64j  -ji  ]  80  [  88  |  9''  : 

I  9  I  18  i  27  1  36  j  45  I  54  I  63  I.  72  (  81  j  90)  99I108S 


1 10  [  20 1 30 1  40  j  50 

60 

70  j  80  1  90 

ICO  [  110 

120  1 

t  ri  !  22  !  33  j  4.1  j  55 

66 

77  1  88  [   99  ! 

I  lO  [  121 

^      j  24  !       j  48  j  60 

72 

84  ]  96  1  108. 

1-0 !  1,32  j 

144  I 

B^^fthiH  Table  the  produdl  of  any  two  figures  will  be  found  in  that  fquarc 
wh',  ( is  on  a  line  With  the  one  and  divcftly  under  the  othei-.  Thus,  5  6  th-j 
pj,>  HEj.-^  ^£  J  ^^^j  foxmd  OH  a  line  v/ith  7  and  under  the  8  ;  fo  2  times  2 

^L?  •i.tin/cs  3  is  9,  &c.  in  this  v^r  \h- Tabic  n.u;-  br  learned  and  ienicmbcitd. 
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Rule. 

r.  Place  the  numbers  as  in  Subtraftlbn,  thi  larger  Aumber  uppemoft,  with 
units  under  units,  &c.  then  draw  a  line  below. 

2.  Wnnn  the  Multiplier  does  not  exceed  12  ;  begin  at  the  right  hand  of  the  mul- 
tiplicand, and  multiply  each  figure  contained  in  it  by  the  multiplier,  fetting 
down  all  over  tven  tens  and  carrying  as  in  addition. 

3.  When  the  inultiplier  e:iceeds  12  ;  multiply  by  each  figure  feperately,  firft  by 
the  units  of  the  multiplier,  as  directed  above,  then  by  the  teiiSy  and  the  otlier  fig- 
trrey  in  their  order,  remembering  always,  to  place  the  firft  figure  of  each  product 
diredtly  under  the  figure  by  which  you  multiply  ;  having  gone  thro  in  this 
manner  with  each  figure  in  the  Multiplier,  add  their  feveral  products  together, 
and  the  fum  of  them  will  be  the  produ(5l  required*  ^ 

Examples. 

The  numbers  being  placed  as 

feen  undef  operation,  fay  3 

times  I  is  3  which  let  down  di- 
redly  under  the  multiplier ;  then 
3  times  9  is  27,  fct  down  7  and 
carry  2  ;  again,  3  times  2  is  6, 
&  2  I  carried  is  8,  fet  down  8  j 
then  laftly,  3  times  5  is  15,  which 
fet  dowHj  and  the  work  is  done. 

The  numbers  being  properly 
placed  proceed  thus,  1 2  times  2  is 
24,  fet  down  4  and  carry  2  ; — 1 2 
times  o  is  nothing,  but  2  1  carri- 
ed is,  2,  which  fet  down  ; — then, 
12  times  6  is  72,  fet  down  2  and 
carry  7  ;  laftly,  12  times  3  is  36, 
and  7  I  carried  is  43,  fat  dovvn 
the  whole  number* 

3.  What  is  the  product  of  4175  multiplied  by  by  37  ? 

Place  the  Paaor  thus,    \^    '    I    ^  ^l"!'^!'.'^"^' 

37  Multiplier. 

29225  Prod,  by  the  Mn;/j(  7  )of  the  Multiplier 
12525       Produa  by  the (3) 


1544^5  Product  or  anAven 

I«  this  example,  as  the  Multiplier  exceeds  1 2,  therefore,  you  muft  multiply 
by  each  figure,  feparately.  Firft,  by  the  units  (7)  juft  in  the  manner  of  tlie  o- 
tlier  examples.  Secondly,  by  the  tens  ( 3 )  in  the  fame  way,  excepting  only,  that 
ihe  firft  figure  tf  the  prod  ad  in  the  multiplication  by  3,  muft  be  placed  under 
the  3,  that  is,  under  the  figure  by  which  you  multiply.  Laftly,  add  thefc  two 
produds  together,  xX\^  fum  cf  them  is  the  anfwer.  j 

PROOF,  i 

M^vntLiCATi0«{  may  be  proved  by  DiviHon,  but  a  rhethod  jnorc  f-^.  "i^ 


I,  Multiply  5  2  g  I  by  ^ 
Operation. 
5291  Multiplicand. 
3  Multiplrei". 


15^73  Produifl. 


2.  Multiply  3  6  o  2  by  12. 
Operation. 
3602 


43^24 
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and  eafy,  often  praflifed  by  accountants,  and  which  I  lhall  recommend,  is  cal- 
ledi 

Cajling  out  the  g's. 

Casting  out  the  9*5  from  any  fum  or  number,  is  the  exhaufting  of  that  num- 
ber by  the  figure  9,  till  there  is  nothing  left  of  it  but  a  remainder,  or  excefs  over 
even  ninest  which  remainder  or  excefs  is  the  thing  fought. 

How  to  cajl  out  the  9*5. 

Whatever  method  may  be  adopted,  this  in  efFedl,  is  nothing  elfe  than  divid- 
ing the  number  by  9.  The  operation,  however,  would  be  tedious  as  naturally 
pradifed  by  divifion  ;  befides,  as  yet,  we  do  not  fuppofe  the  Learner  acquainted 
with  it.    A  fhorter  and  more  fuccefsful  way  is  the  following 

METHOD. 

Beginning  at  the  right  hand  of  the  number,  add  the  figures,  and  when  the 
fum  exceeds  9,  drop  the  fum  and  begin  anew,  by  adding,  firft,  the  figures,  which 
would  exprefs  it.  Fafs  by  the  nines,  and  when  the  fum  comes  out  exaftly  9, 
neglect  it  j  what  remains  after  the  laft  addition  will  be  the  remainder  fought.f 

Examples. 

If  It  be  required  to  cafi:  the  9's  out  of  576394,  proceed  thus ;  5  to  7  is  12 

which  fum  ( twelve )  as  it  exceeds  9  you  muft  drop,  and  beginning  anew,  firft  add 
the  figures  (12.)  which  would  exprefs  t'vuelve,  faying  i  to  2  is  3  and  (proceeding 
with  the  other  figures,  which  remain  to  be  added)  6  is  9,  being  exadly  n'mey  neg- 

t  This  Method  of  Casing  out  the  g's  fucceeds  on  a 
PRINCIPLE, 

That,  every  §  figure,  in  rifing  .  ^  ^^de  evUerd  thus  ;-i  in  the  place  of  U- 

from  the  place  of  Units  to  that  f  ^  ^^/^#°«           Individual  or  one,— 

crro        ^1      .    '.rir  1      J  1-  in  the  place  of  Tens  ( 10)  It  Is  the  expreffion  of 

of  Tens,  takes  to  itfelf  the  addi-  in'dlM  or  ones  ;  therefore,  taking  i(oJ) 

tionof9  times  its  value.    The  its  fignlficatlon  In  Units  place,  from  10  (ten J  hs 

fame  from  Tens  to  Hundreds,&c.  /wifi'^^^'^o'^     Tens  place,  leaves  9,  the  mcreafe 

Consequently,  if  any  figure,  "Z^'^'"  9  times  Its  value,  in  rifing  from  the 

r    '  a    ^    i            \  n  place  of  Umts  to  that  of  Tens. 

for  mftance  *  4  be  removed  from  *    removed  from  kits  place  ly  a  cypher  is 

Units  place  and  divided  by  9,  it  40,  nvhich  divided  by  9  leaves  4  (4,  times  9  Is 

will  leave  a  remainder  of  4  ;  the  36.^ 

fame  of  any  other  %  figure,  re-  removed  by  a  cypher  is  60  ivhlch  divided 

moved  and  divided  by  9,  it  will  9  leaves  a  remainder  off>  :  or  6oo  divided  by 

IpavP  o  v<.rv,o;T,^«,.  ^fr                 J  9iJ^^^  the  remainder  Is  6, '  the  remainder  akvays 

leave  aremamder  of  itself,  and  the  fame  fgure  nvhatever  may  betheplaeecf 

that  only.  its  removal  if  divided  by  9. 

Therefore,  if  any  f  f  number  -^^Thus,  5683  divided  by  9  the  remainder 

be  divided  by  9  ;-0r,  the  figures    ^  t  'J'l -^177.  ""f^  '"^"t  •  """t'^ 
■  ^  5  t>  S  ^    be  added  together — 5  to  6  is  11  and  8 

Which  exprefs  that  number  be  ad-    is  19  and  7,  is  22,  which  mimher  (22)  divi- 
ded, together,  and  th^fum  of  them  9  ^^^''^^s  a  remainder  of  4  the  fume  as  when  » 
divided  by  9,  the  remainders  will  ^  ^  ^  3  ^^<^^  divided  by  9. 
be  equal. 

P'"°P'"'*^^  9  belong  to  none  other  of  the  Dio  irs,  except- 

inr.n  .v  ^^""^  "^'^  ^Sure  (3)  poflbfTcs  them  in  confequeucc  orav  of  bc^ 

mg  an  even  part  of  9,  * 

D 
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U£t  It,  and  begin  again  ;  3  to  9  is  t<tt?ehe  ;  again,  drop  the  fum  (twelve J  and  add 
the  figures  (12)  which  would  exprefs  it,  i  to  2  is  3  and  4  is  7,  which  fum  (7)  is 
the  remainder  after  the  laft  addition,  or  the  thing  fought,  and  is  the  remainder 
that  would  be  left  after  dividing  the  fum  576394  by  9. 

To  prove  Multiplication. 

Cast  the  9's  out  of  the  Multiplicand hj  the  foregoing  method,  and  mark  down 
the  remainder  ;  caft  the  9's  out  of  the  Multiplier^  mark  the  remainder,  then  mul- 
tiply the  remainder  firft  obtained  by  this  laft  remainder,  and  caft  the  9*3  out  of 
the  produB  ;  alfo,  caft  the  9''s  out  of  the  avjkuer^  or  product  of  the  Multiplicand 
and  Multiplier,  then  if  thefe  two  laft  remainders  correfpond,  the  work  is  fuppofed 
to  be  right. 

Examples. 
Let  7  6  5  3  o  2  be  multiplied  by  65. 

ibaft  out  the  9*s  from  7  6  5  3  o  ^  Remainder  57  ReiTiainders  multiplied 
— — — ... .     from^  6  5  Remainder  23  together. 


3826510   9's  from  10  Rem.  1 
4  5  9  I  8  I  2 

9's  out  of  49744630    Remainder  i 

There  is  nothing  more  eafy  than  proving  Multiplication  by  this  method  fo 
foon  as  the  Scholar  lhall  have  given  it  fuch  attention,  as  to  make  it  a  little  fa- 
miliar. 

Note.  Should  the  Multiplier  or  Multiplicand,  either  or  both,  be  lefs  than 
9,  they  are  to  be  taken  as  the  remainders. 

The  exjimples  which  follow  are  to  be  wrought  and  proved  according  to  the 
illuftrations  already  given. 

4.  Multiply  62375  Proof. 
By  8  4 


Correfponding 
with  each  oth- 


o     o  ProduB. 
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What  is  theproduft  of  14356  multiplied  by  648  ?  Jnf,  9302688. 


7.  What  is  the  produdfe    93556  multiplied  hj  8704  ^    ^«/:  817793024/ 


ZOj J  5  a  t  ^ 
3  /  /  ^  0  g-'  g  J 
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Conh'-adions  and  Varieties  in  Multiplication. 

Any  number,  which  may  be  produced  by  tke  Multiplication  of  two  or  more 
numbers,  is  called  a  compofite  number.  Thus  15  which  arifes  from  the  multiplica- 
tion of  5  and  3(3  times  5  is  1 5 )  is  a  compofite  number  j  and  thefe  numbers,  5 
and  3  are  called  Component  parts.  Therefore, 

1.  If  the  Multiplier  be  a  compofite  number  ;  Multiply  firft  by  one  of  the  com- 
ponent parts,  and  that  produdl  by  the  other  ;  the  laft  product  will  be  the  anfwer 
fought, 

I.  Multiply  6  7  by  I  5, 
Operation. 
67 

5  one  of  the  component  parts. 


3  3  5 

3  the  other  component  part. 


1005  Produfl  of  67  multiplied  by  1$. 

.Multiply  367  by 48  prcdud,  1 7616, 

QpERATiON.  Confider  firft,  what  two  numbers  multi- 

plied  together  will  produce  48  j  that  is,what 
are  the  component  parts  of  48  ?  Anfwer,  '6 
and  8  (6  times  8  is  48)  therefore,  multiply 
367  firft  by  one  of  the  component  parts,  & 
the  product  thence  arifing  by  the  other :  the 
laft  produft  will  he  the  anfwer  foughto 


3.  Mult.  58,3  by  56.    Prc«^,  32648.        4.  Mult.  1086  by  72.    Proc?,  78192, 
Operation.  Operation. 


2.  "  When  there  are  cyphers  on  the  right  hand  of  either  the  multiplicand  or  multiplier ^ 
or  bothy  negle<S  thofe  cypheps  ;  then  place  the  fignificant  figures  under  one  an- 
other, and  multiply  by  them  only  ;  add  them  together,  as  before  direded,  and 
'  place  to  the  right  hand  as  many  cyphers  as  there  are  in  both  the  factors. 
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Examples* 
£.  Multiply  65430  by  5200. 

Operation. 

65430         Here,  in  the  multiplication  of  65430  by 
5200  5200,  the  cyphers  are  feen  neglefted,  and 
.  — -  regard '  paid  only  to  the  fignificant  fig- 
I  ^      0     %     (j)  ViXts.    To  the  produft  are  prefixed  3  cy- 

n    n  I      ^  phersj  equal  to  the  nuipber  of  cyphers 

J    ^   y      '     ^  negledted  in  the  fadors. 


2.  Mult.  36500  $'  Mult.  78000  by  600. 

By  730  i'rff^/w^,  468000001 


3.  When  there  are  cyphers  between  the  fgn'ificant  figures  of  the  Multiplier  ;  omit  the 
cyphers,  and  multiply  by  the  fignificant  figures  only,  placing  the  firft  figure  of 
,  each  produd  directly  under  the  figure  by  which  you  multiply,  and  adding  the 
produfts  together  the  fum  of  them  will  be  the  produd  of  the  given  numbers. 

Examples. 

I.  Mult,  154326  by  3007, 
Operation. 

154326  In  this  example  the  cyphers  in  the  Multiplier 

3007       are  neglefted,  and  154326  multiplied  only  by  7 

■  ■—      and  by  3,  taking  care  to  place  the  firft  figure  in 

1080282       each  produft  direftly  under  the  figure  from 
462978  which  it  was  obtained 


464058282 


4  5  7 
302 


/  / 


1044014 
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3- 

489768 


5 


P 


4 


o 


a 


o 


3 


o 


■7 


1959^2     09  305560 


4.  Whv.h  the  Multiplier  is  ^  99,  or  any  number  of  9V  ;  annex  as  many  cyphers 
to  the  Multiplicand,  and  from  the  number  thus  produced  fubtrad  the  multipli- 
<f  and,  the  remainder  will  be  the  produdt. 

Examples? 

U  Mult.  6547  by  999. 
Operation. 

6547000       Write  down  the  Multiplicand,  place  as  many 
^   5    4    7    cyphers  to  the  right  hand  as  there  are  9*s  in  the 
■  ■  I.  ■  .  I   I  multiplier  for  a  minuend^  underneath  write  again 

6540453    the  multiplicand  for  a  fubtrahendt  fubtrasfl:,  and  the 
remainder  is  tilie  produft  of  6547  multiplied  by 


999- 


2. 


4- 

538497 
9     9  9 


\  Produa,  53844375024 

9 
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Supplement  to  Multiplication. 


QUESTIONS. 


1.  What  Is  Simple  Multiplication  ? 

2.  Hoir  many  numbers  are  required  to  perfarm  that  operation  ? 

3.  CdzLECTiFELr,  or  together  y  what  are  the  given  numbers  called? 

4.  SETARATELYi  luhat  are  they  called  ? 

5.  What  is  the  refultt  or  number  foughty  called  ? 

6.  In  what  order  mujl  the  given  numbers  he  placed  for  multiplication  ? 

7.  HoTT  do  you  proceed  when  the  multiplier  Is  Icfs  than  12. 

8.  When  the  multiplier  exceeds  12,  nuhc^  are  the  Jleps  of  procedure  ? 

9.  What  Is  a  Compojite  number  ?,. 

10.  What  is  to  he  nnderjlood  by  the  Component  parts  of  any  number  f 

11.  How  do  you  proceed  when  the  multiplier  Is  <i  eomp^Je  number  ? 

12.  When  there  are  cyphers  on  the  right  hand  of  the  multiplier,  mwliiplicand,  either  cr 

bothy  what  is  to  be  done  ? 

13.  When  there  are  cyphers  between  the  Jignlficant  figures  of  the  multiplier y  how  are 

they  to  be  treated  ? 

14.  When  the  multiplier  confifls  of  <fs  hoiXi  may  the  operation  be  contraBed  ? 

15.  How  is  multiplication  proved  ?  ' 

1 6.  Br  what  method  do  you  proceed  In  casing  out  the  g's  from  any  number  P 

17.  How  is  multiplication  proved  by  cajllng  out  the  9'x  ? 


18.  Of  what  ufe  Is  Multiplication  ? 


Exercifes  in  Multiplication. 


I.  What  fum  of  money  muft 
be  divided  between  27  men  fo 
that  each  may  receive  115  dol- 
lars >  Avf.  3105. 


Note.  The  Scholar's  bumiefs 
in  all  queftions  for  Arithmetical 
operations,  is  wholly  with  the  num- 
bers given  ;  thefe  are  never  lefs 
than  twoy  they  may  be  more  ;  and 
thefe  numbers,/?/  one  way  or  another^ 
are  always  to  be  made  ufe  of  to  find 
the  anfwer.  To  thefe,  therefore^ 
he  muft  direft  his  attention,  and 
carefully  coniider  what  is  propof- 
ed  by  the  queftion,  to  be  known. 


SUPPLEMENT  to  MULTIPLICATION,        Sect.  I.  5. 


2.  An  army  of  10700  men  having 
plundered  a  city,  took  fo  much  mon- 
ey, that  when  it  was  fliared  among 
them  each  man  received  46  dollars  ; 
What  was  the  fum  of  money  taken  ? 
'  492200 


3.  There  were  175  men  employed 
to  finifli  a  piece  of  work,  for  which 
each  man  was  to  receive  13  dollars  j 
What  did  they  all  receive  ? 

Anf,  2275 


4.  There  is  a  certain  Town  which 
contains  145  houfes,  each  houfe  two 
families,  and  each  family  6  Inhabi- 
tants ;  how  many  are  the  Inhabitants 
of  that  town.  ^n/.  1740 


5.  Ir  a  man  earns  2  doikrs  per 
weekf  how  much  will  he  earn  in  5 
years,  there  being  52  weeks  in  a  year  ? 

Anf.  520  dollars..  • 


s 

6.  How  much  wheat  will  36  men  7.  If  the  price  of  wheat  be  1  dollar 

thrafli  in  37  days,  at  5  bufhels  per  per  bujhely  and  4  bufhels  of  wheat  make 
day^  each  man  ?  i  barrel  of  flower,  what  will  be  the 

Anf.  6660  btejhels,  price  of  175  barrels  of  flower  ? 

Anf.  700  dollars. 


m 


S-tct.  1. 4-  SIMPLE  DIVISION.  Si 

5  4  pimple  Mivimn, 

gi?4f  LE  Divisioj*  t^acHeS)  having  two  numbers  g'l^en  of  the  fame  denomina- 
tion, to  find  how  many  times  one  of  the  giveii  numbers  contains  the  other.  Thus, 
k  may  be  required  to  know  how  many  times  z  i  contains  7  ;  the  anfwer  is,  3 
times.  The  larger  rtumber  (21)  or  number  to  be  divided,  is  called  the  Vivi- 
dend  {  the  lefs  number  (7)  01'  number  to  divide  by*  is  called>  the  Divifur  ;  and 
the  anfwer  or  number  obtained  (3)  the  ^  _ 

After  the  operation,  flioilld  there  be  any  thing  left  of  the  Dividend,  it  is  call- 
ed the  Remainder.  This  part,  however,  is  uncertain  ;  fometimes  there  is  no  re- 
mainder. When  it  does  happen  it  will  always  be  lefs  than  the  divifor,  if  the 
work  be  right,  and  of  the  fame  name  with  the  dividend. 

Rule. 

1.  "  AsstTME  as  many  figures  on  the  left  hand  of  the  dividend  as  contain  the 
divifor  once  Or  ©ftener  j  find  how  many  times  they  contain  it,  and  place  th^ 

"  anfWer  as  the  higheft  figure  of  the  quotient. 

2.  "  Multiply  the  divifot  by  the  figure  you  have  found,  and  pla<:e  tlie  pro- 
*'  duft  under  that  part  of  the  dividend  from  which  it  was  obtained. 

3.  "  Subtract  the  produft  from  the  figures  above  it. 

4.  «  Bring  down  the  next  figure  of  the  dividend  to  the  remainder,  afld  divide 
"  the  number  it  makes  up  as  before.'* 

WHENt  you  have  brought  down  a  figure  to  the  remainder,  if  the  number  it 
makes  up,  be  ftill  lefs  than  the  divifor,  a  cypher  muft  be  placed  in  the  quotient, 
and  another  figure  brought  down. 

Examples. 

I.  Divide  127  by  5. 

Divifor.  Dividend.  Quotieiih  The  parts  in  divifion  are  to  ftand  thus, 

5)127(25  the  dividend  in  thfe  middle,  the  divifor  on 

I  o  the  left  hand,  the  quotient  on  the  right,  with 

-  —  a  half  parenthefis  feparating  them  from  the 

2  f  dividend. 
'   2  S 


2  Rentaihdefk  JL^ 

^RoCEEti  in  the  operation  thus,-^It  being  evident  that  the  divifor  (5)  cannot 
be  contained  in  the  firO:  figure  ( I )  of  ths  dividend,  therefore,  aifume  the  two 
firil  figures  (12)  and  enquire  how  often  5  is  contained  in  12,  finding  it  to  be  2 
times,  place  2  in  the  quotient,  and  multiply  the  divifor  by  it,  faying  2  times  5  is 
10,  and  place  the  fum  (10)  direftly  under  12  in  the  dividend.  Subtract  10  from 
12,  and  to  the  leraainder  (2)  bring  down  the  next  figure  (7)  at  the  right  hand, 
making  with  the  remainder  (2)  27.  Again  enquire  how  many  times  5  in  27  ; 
5  times,  place  5  in  the  quotient,  multiply  the  divifor,  (5)  by  this  lad  quotient 
figure  (5)  faying,  5  times  5  is  25,  place  the  fum  (25)  under  27,  fubtra6t  and 
the  work  is  done.  Hence  it  appears  that  1 27  contains  5,  25  times  with  a  re- 
mainder of  2  which  Was  left  after  the  laft  fiibtra£tion. 

This  Rule,  perhaps  at  firft,  will  appear  intricate  to  the  young  Student  altlio 
it  is  attended  with  no  difficulty.  His  liability  to  errors  will  chiefly  arife  from 
thz  diverfity  of proce. 'dings.    To  aflltl  his  recolle<?^ion,  let  him  notice,  that 

r  1.  Fmd  how  many  tinjcs  Sec. 

Th-  ffeps  of  Divifidn  afe  fouf  |  ^;  Sub^^*  • 
\  4.  Bring  down. 


34 


SIMPLE  DIVISION. 


Sect.  I. 


It  is  fofne  times  pra^Ifed  to  make  a  point  (.)  under  tlie  figures  in  the  Dlvi-' 
dend  as  they  are  brovi'ght  dovm  in  order  to  prevent  miftakes. 

Whei*  the  divifor  is  a  large  number  it  cannot  always  certainly  be  known  how 
Tnany  times  it  maybe  taken  in  the  figures  which  are  aflumed  on  the  left  hand  of 
the  dividend  till  after  th6  firft  fteps  in  divifiori  are  gone  over,  but  the  learner 
muft  try  fo  many  times^  as  his  judgment  may  beft  dilate,  and  after  he  has  multi- 
plied if  the  product  be  greater  than  the  number  affumed  or  that  number  in 
■tvhich  the  divifor  is  taken,'  then  it  may  always  be  known  that  the  quotient  figure 
IS  too  large,  if  after  he  has  multiplied  and  fubtraft'ed,  the"  remainder  be  greater 
than  the  divifor  then  the  quotient  figure  is  not  large  enough,  he  muft  then  fup-^ 
pofe  a  greater  number  of  times,  and  proceed  a^ain.  This  at  firft  may  occafion 
fame  perplexity,  but  the  attentive  learner  after  foihe  practice  will  generally  hit 
on  the  right  number. 

2.  Let  k  Jtie  required  to  divide  7012  by  $2» 

Operation. 

Dmfor.  Dividend.  Quotient.  In  this  operation  it  is  left  for  the  Scholar 

52)7012(134  to  trace  the  fleps  of  proceedure  without  hav- 

52  ing  them  particularly  pointed  out  to  him' 
by  words. 

I  8  I 

156.' 


2  5  2 
2  o  8 


4  4  Remainder* 

PROOF. 

Division  may  be  proved  by  Multiplication. 

Rule. 

"Multiply  the  Divifor  and  Quotient  together,  and  add  the  remainder,  if 
there  be  any,  to  the  produft  j  if  the  work  be  right,  the  fum  will  be  equal  to  J 
"  the  Dividend. ''^ 

Tahe  the  lajl  Example. 

The  Quotient  was  I  ?47  1.-  1  .1.  '  - 
The  Divifor—  ^Jj  Multiply  them  together, 

268 

670     _  ^ 

44  Remamdei-  added. 


701 2  Equal  the  Dividend. 
An OT ITER  a:nd  mors  expeditious  way  of  proflng  DIvIfion  is- 

By  cajling  out  the  9*5. 

,  Cast  out  the  9^5  from  the  Divifor  and  the  Quotient,  multiply  the  reftilts, 
ahd.to  the  produdl,  add  the  remainder  if  any  after  divifion,  from  the  fum  of 
thefe  caft  out  the  9's,  alfo,  cafl:  out  the  9's  from  the  Dividend,  and  if  tk-e  two  Isrft 
tafaelts  agree,  the  work  is  right. 


PCT.  I.  4, 


SIMPLE  DIVISION. 


155 


3.  Divide  17354  by  86, 

Operation. 
Phifor.  Dividend.  Quotient!^ 
36}  I  7354(20? 

1  1  2  '  ' 


154 

6%  Rem. 


PR,oor. 

9's,out  of  (Bimf.)  86  Rem.  5")  Multiplied  ta- 
.  . — (Qnot.)  2.01  Rem.  3  J  gether. 


ILemainder  68  added. 

9'  out  of  83  Rem.  27  Agreemg 
9*s  out  of  (Divid.)  17354.  Rem.  2  j"  together. 


Di¥iDE  153598  by  29.    Quotient f  s 2^6,    Rem.  J4 
Operation. 
^9)15     S     5     9     ^  ( 


5.  Divide  30114  by  63.    Quotient.  478* 


36  SIMFLE  DIVISION,  Sect,  h  4. 

6.  Divide  974932  by  365.  _  Quoiter.t  2671,,    Rerpatfi^er  17, 


/.  Divide  3228243  dollsrs  equally  among  563  men  ;  how  many  dollars  inuit 
each  man  receive  ?  j^n/.  5734. 

From  a  view  of  the  quellion 
It  is  evident,  that  the  dollars 
muft  be  divided  into  as  many 
parts  as  there  are  men  to  re- 
ceive them  ;  confequently,  the 
number  of  dollars  muft  be 
made  the  dividend^  and  the 
number  of  men  the  divifor  ; 
the  quotient  will  then  fiiew 
how  many  dollars  each  ma-ii 
IPuft  receive. 


g  jcT.  1. 4.  SIMPLE  BIVISION,  37 

$,  llow  mm  t«P«s  4oes  1030603615  cpnt^In  3215  ?       ^  ^^0$$^  fmes.. 


Contraclzom  and  varieties  in  Dlvijion. 

I.  WuRir  the  Divlfor  does  not  exceed  1 2  ;  the  operation  may  be  performed  wi'tli- 
out  fetting  down  any  figures  excepting  the  quotient,  by  carrying  the  computation 
in  the  mind.  The  units  which  would  remain  after  fubtrafting  the  produd  of 
the  quotient  figure  and  the  divifor  from  the  figures  affumed  of  the  dividend^ 
muft  be  accounted  fo  many  tens,  and  be  fuppofed  to  ftand  at  the  left  hand  of  the 
next  figure  in  the  dividend,  then  confxder  again  how  often  the  divifor  may  be? 
had  in  the  fum  of  them.  Proceed  in  this  way  till  all  tlie  figures  in  the  dividend 
have  been  divided.    This  is  called,  short  division. 

Examples. 

I.  Divide  732  by  3. 

Operaton, 

3,  )  7  3  ^  (  2  4  4  Hfke  1  fay,  how  often  3  m  7  ;  knowing 

it  to  be  2  times,  I  place  2  in  the  quotient, 
tlien  confidering  that  the  quotient  figure 
(  2 )  and  tlie  divifor  ( 3  )  multiplied  together 
'^^'ouldbe  6,  and  that  this  produd  (6)  fub- 
rra£l:edfrcm  7,  in  the  dividend,  would  leave  i,  I  then  confider  this  remainder 
( I )  as  ftanding  at  the  left  hand  of  the  next  figure  (3)  of  the  dividend,  which  toi- 
gether  make  13.    I  now  fay,  how  many  times  3  in  13- — 4  times,  therefore  I 
place  4  in  the  quotient  which  multiplied  into  the  divifor  (3)  w'ould  be  12,  and 
11  fubtra^ted- from^  13  •would  leav^  i,  which  confidered  as  ftanding  at  the  left 
hand  ©f  the  next  or  laft:  fig^urer  (2)  of  the  dividend  would  make  12,  again  how 
many  times  3  in  12—^4  times',---!  then:  place  4  in  the  quotient,  which  multiplied 
into  the  divifor  (.3)  i^  12,  this produft  ( 1 2)  I  confider  as  fubtradted  from  12,  I 
find  there  will  be  no  remainder,  and  the  work  is  done. 

Note.  The  quotient  may  ftaftd  as  it  is  feen  in  the  example,  cr  it  may  be  p!a= 
C<?d  vm^tT  the  dividend"}  thus. 

3)732 


?  4  t 
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SIMPLE  DIVISION. 


Stcr.  I.  4. 


2.  Divide  37426  by  7* 
Operation. 
7)37426 


Quotient  5346  Rem.  4 


Here  I  fay,  how  often  7  in  37  ?  ^ 
times  and  2  remains,  then  how  often  7 
in  24  ?  3  times,  and  3  remains  ;  how 
often  7  in  32  ?  4  times  and  4  remains  : 
laftly  how  often  7  in  46  ?  6  times  and  4 
remains. 


3.  Divide  12363  by  5,    Quot.  2472.    Rem.  3* 


4.  Divide  602571  by  8.    Quot.  75321.    Kern,  ^, 


II.  When  there  are  cyphers  at  the  right  hand  of  the  Bivi/ory  cut  them  off,  alfo,  cut 
©if  an  equal  number  of  figures  from  the  right  hand  of  the  dividend,  and  place 
thel^  figures  at  the  right  hand  of  the  remainder. 


Examples. 


1.  Divide  6203946  by  5700, 

Operation. 
57|oo)  62039146  (10; 
5  7  •  •  " 


4  7  9 
456 


Here  are  two  cyphers  on  the  right 
hand  of  the  divifor,  which  I  cut  off  j 
alfo,  I  cut  off  two  figures  (46)  from 
the  dividend,  and  to  the  right  hand  of 
the  remainder  after  the  laft  divifion 
(23)1  place  the  figures  cut  off  from 
the  dividend  (46)  which  make  tha 
whole  remainder  2346. 


2346  Rem. 


SECt.  I.  4'' 


S9 


PjviDE  2764503721  by  83000.    Quof.  33307.    Rem.  227??, 


in<  WaSN  the  dlvifor  Is  lo,  ibd,  1 066,  o/"  i,  ivitli  any  numler  of  cyphers  annexed^ 
cut  ofF  as  many  figures  on  the  right  hand  of  the  dividend  as  there  are  cyphers  in 
the  divifor  ;  the  figures  whieh  remain  of  the  dividend  compofe  the  quotient^  thofe 
cut  off,  the  rematrider. 

Examples. 

I.  Divide  1576  by  10.  Here  tve  have  one  cypher  In  the  divif- 

Operlation.  or  ;  therefore,  cut  off  one  figure  (6)  from 

1  I  o)  i  5  7  [  6  the  dividend  what  remains,  (157)  is  the 

quotient  a.nd  the  figute  cut  off  (6)  the  re- 
malnder. 

2,  Divide  3217  by  loO. 

OpERAtlON'. 

Qttot.  Rem. 
i  (  o  o)  3  2  j  I  7 


SUPPLEMENT  to  DIVISION,  t  4* 


Supplement  to  Divifion. 

QUESTIONS. 


4.  IVhat  Is  Simple  Div'tjion  ? 

2.  How  many  numbers  niujl  there  he  given  to  perform  that  operation  ? 

3.  WsAT  are  the  given  numbers  called  ? 

4.  HofT  are  they  to  Jland for  Divlfion  ? 

5.  Hour  many  fieps  are  there  in  Dlvifion  P 

6.  What  is  the frfl  ?  the  fecond  ?  the  third  ?  the  fourth  ? 

7.  What  is  the  refult  or  anfnver  called  ? 

S.  Is  there  any  other,  or  unc)srtain  part  pertaining  to  Divifm  ?  What  is  it  cathd  * 
9.  Of  ivhat  name  or  kind  Is  the  remainder  ? 

10.  What  isfhort  Divlfion  ? 

1 1.  When  there  are  cyphers  at  the  right  hand  of  the  Dlvlfor,  what  is  to  be  done  ? 

12.  What  do  you  do  ru/ith  figures  cut  oj" from  the  Dividend  'when  there  are  cyphers 

cut  off  from  the  Divlfor  ? 

13.  When  the  Divlfor  is  lOi  ICO,      I  tvith  any  number  of  cyphers  annexed,  hou? 

may  the  operation  be  contra&ed  ? 

14.  Horr  inany  ivays  may  Dlvifion  be  proved  ? 

15.  Bow  Is  Dlvifion  proved  by  Multiplication  ? 

1 6.  How  may  Dlvifion  he  proved  by  ccifling  out  the  9'j  ? 
X  7.  Of  what  ufe  is  DivifiwH  ? 

Exercifes  in  DiviftGn, 

t.  Suppose  an  Eflate  of  36^82  del-  2.  An  army  of  15000  Inen  having 

lars  to  be  divided  among  13  fons,  how  plundered  a  city  took  2625000  dol- 

;  jnuch  would  each  one  receive  ?  lars  ;  what  was  each  man's  Ihare  I 
jjj^     f)^^^^^^f'  ^ ^ ^ dollars.  Anf  1 7 5  dollars. 


3^ 

/4 


16 


I 


Sect.  1. 4.  fetirPr^LEMENT  H  DIVrSION.  41 

3.  A  CERTAIN  number  of  tAin  wefe         4.  If  7412  eggs  be  packed  in  34 
tonceraed  in  the  paynient  of  18950       calks,  hdw  niany  in  a  cafk  ? 
dollars,  and  €ach  man  paid  25  dollars^  ^n/.  218. 

What  was  the  number  of  men  > 
-Anf.  758; 


5.  A  farjA  of  371  acres  is  let  foi*  6.  A  field  of  27  acres  produces 
k  1 25  dollars,  how  much  does  it  pdjf-  675  bufhels  of  wheat;  how  much  is 
geracre?  At^.  %-Mlm-5\       .   tlmt  per  acre  ?      Anf,  2^  huJheU, 


7i  Suppoisike  a  hian's  income  td 
be  2555  dollars  a  year  :  how  much 
is  that  per  day,  their  being  365  dayfi 
in  a  year  ?         Anf.  7  dollars. 


8.  What  number  muft  I  multiply 
by  1 3,  that  the  product  may  be  87 1  I 
AnJ,€']. 


43 


COMPOUND  ADDITION, 


Sect.  I.  j-y 


Compound  Additioi*  k  the  adding  of  numbers,  which  corifift  of  arti- 
cles of  different  value,  as  pounds,  fhillings,  pence,  and  farthings,  called  different 
denominations  ;  the  operations  are  to  be  regulated  by  the  value  of  the  articles, 
■which  muft  be  learned  from  the  Tables. 

Rule  roR  Compound  AnDitioN. 

1.  Place  the  numbers  fo  that  thofe  of  the  fame  denomination  may  Hand  dr- 
recflly  under  each  othen 

2.  Add  the  firft  column  or  denomiinati'on  together,  and  carry  for  that  num- 
ber, which  it  takes  of  the  fame  denomination  to  make  i  of  the  next  higher.  Pro- 
ceed in  this  manner  with  all  the  columns  till  you  come  to  the  laft,  wliich  muffc 
be  added  as  in  Simple  Addition. 

1.  Of  MoNEt. 

TABLE. 


4  Farthings  qr.  1  f  Penny,  marked  di 

12  Pence  >    make  one    <  Shilling,  s. 

2o  Shillings        J  (.Pound,  £. 


Examples. 

What  is  the  fitm  of/6i  17.'.  ^d, — —£15  3 J.  Sd.  -and  of  £^  16s, 

1  id.  when  added  together  ? 
Operation. 


£'  s.  d.  1 

61  17  5 

13  3  8 

5  16  II 

80  18  o 


Those  numbers  of  the  fame  denomination 
placed  under  each  other,  as  the  rule  direfts. 


I  BEGIN  with  the  right  hrtnd  column  or  that  of  pence,  and  having  added  it, 
find  the  ium  of  the  numbers  therein  contained  to  be  24  ;  now  as  1 2  of  this  de- 
nomination make  one  of  the  next  higher,  or  in  other  words,  1 2  pence  make  one 
Ihilling,  therefore  in  this,  or  in  the  column  of  pence  I  muft  carry  for  1 2  ;  I  now  ' 
enquire  how  often  12  is  contained  in  24,  the  fum  of  the  firft  column  or  that  of 
pence  }  knowing  it  to  be  2  times  and  nothing  over,  I  fet  down  o  under  the  col— 
umn,  of  pence  and  carry  2  to  that  of  ftiillings  to  be  added  into  the  fecond  col- 
umn, faying  2  I  carry  to  6  is  8  and  3  is  11  and  7  is  18  and  10  to  18  is  28  and 
10  again  is  38  (for  fo  each  figure  in  tens  place  muft  be  reckoned,  i  in  that  place 
being  eqital  in  value  to  10  units.)  Now  as  20  ftiillings  make  one  pound,  there- 
fore, in  the  column  of  ftiillings,  I  carry  for  20  ;  I  then  enquire,  how  often  20 
in  38  I  once,  and  18  remains,  therefore,  I  fet  down  dire^flly  under  the  column 
of  ftiillings  18,  what  38  contains  more  than  20,  and  for  the  even  20  carry  one 
to  pdlnds  or  the  laft  column^  which  is  to  be  addid  after  the  manner  of  Simple 
Addition. 

Note.  The  method  of  proof  for  compound  addition  is  the  fame  as  that  of 
funple  addition. 


Sect.  1.5-  COMPOUNB  ADDITION.  43 

f.  gr.  £.  s,       d.  qr. 

78  411        I  37115       6  2 

3615  30  5  740 

8  I  7       3  6    8  321 


7         P      5  3 


4.  Suppofmg  a  man  goes  a  journey,  and  on  the  firft  day 

l802 

May  14.  Pays  for  a  dmner    -    -    -   ^.o       i  6 
for  oats  for  his  horfe    -    o       o  6 

 ^  for  fling       -       -  012 

15  for  fupper  and  lodging  020 

 for  horfe  keeping       -     o       i    i  o 

 ■  for  bitters       -       -       o       i  6 

— —  for  breakfaft  -        o       2  0 

 ■  to  the  barber  for  dreiUng  o        i  6 

.!  for  dinner  again  and  oth- 
er refrefliment        '    o       <  c 


What  were  the  gentleman's  expences  ? 

5.  Suppofe  I  am  indebted  £, 
To  A.  Thirty  two  poundsy  fourteen  Jhillings  and  ten  fence, 

— B.  Forty  onepoundsf  Jlx  JhiUlngSf  and  eight  pence, 

-— C  Seventy  Jive  poundsy  eight JJjiUings^ 

D  Three  pounds  and  nine  pence. 

How  much  is  the  debt  I  Anf. 


6.  A  MAK  puFchafes  cattle  ;  one  yoke  of  oxen  for  £.  14  11  6  ;  four  cows  for 
^.18  19  7  ;  and  other  ftock  to  die  amount  of;^,2i  5  ;  what  was  the  amount 
pf  the  cattle  purchafed  ?  ^"/' £'S^ 
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2.  Of  Troy  Weight., 
Bv  Troy  weight  aie  weighted  gold,  filycr,jeFc:ls,  cle^uaries,  and  liquprs, 
TABLE. 


24  Grams  ^rx.       "J  r  Pennyweight,  marked  ^wt. 

20  Pennyweight  >  m^ke  one  <  Ounce  oz. 
12  Ounces  '       J        '        L  Pound  ft. 


Examples^ 


lb 

92. 

pwts. 

grs 

7  0 

1  6 

I  3 

4 

3 

9 

7' 

2  8 

d 

0 

5 

7 

3 

6 

2 

Eeca^jse;  24  grains  make  a 
pennyweight,  you  carry  one  "to 
ihe  pennyweight  column  for  eve= 
ry  24  in  the  ium  of  the  column 
of  grains  :  becaufe  20  penny- 
weight make  i  ounce,  you  carry 
for  20  in  pennyweights,  and  be- 
caufe 1 2ounces  make  I  pound,you 
carry  for  12  in  the  ounces.  This 
is  called  carrying  according  to 
the  value  of  the  higher  place. 


3- 


oz. 

pwts. 

^,  9^' 

pwte. 

6  1 
6 

7 
5 

^  9 
6 

■  7"' 
2 

I  4 
0 

2  3 

6 

2  8 

0 

^  4 

%  I 

I  3 

5 

3 

7 

I  p 

I  a 

7 

Note.  The  finenefs  of  gold  is  tried  by  fire— and  is  reckoned  in  carafesy  by 
which  is  under  ftood  the' 24th  part  of  any  quantity  ;  if  itloie  nothing  in  the  trial, 
it  is  faid  to  be  24  carats  fine  j  if  it  lofe  2  carats,  it  is  then  22  carats  fine,which 
is  the  ftandard  for  gold. 

Silver  which  abides  the  fire  without  lofs  is  faid  to  be  12  ounces  fine.  The 
ftandard  for  filver  coin  is  1 1  oz.  2  pwts.  of  fine  filver,'and  18  pwtSo  of  copper. 


^ECT.  I.  COMK)UNB  ADDITION  4; 

3.  Of  Avoirdupois  Weight. 

By  Avolrdupoife  weight  are  weighed  all  things  of  a  coarfe  amd  droffy  nature, 
tea,  fugar,  bread,  flower,  hay,  tallow,  leather,  and  all  kinds  of  metals,  except 
gold  k  filyer. 

TABLE. 

16  Bram^  (k.  ^  fGuace,      marrhJ,  0%, 

16  Ounces  J  j  Pound,  —    -  Ik, 

28  Pounds  '}  make  on^  ^  Quarter  of  a  hundred  weight,  yr. 

4  Qnarters  |      '  I  roo  weight,  or  1 12  pounds,  cw/. 

20  Hundred  weight  J  iTon,         ^         ^  j'. 

Examples, 
I 


136 

3 

gr. 
2 

lb, 
2  5 

I  I 

Jr. 
8 

4 

I  7 

0 

2   3  . 

7 

6 

S> 

8 

3 

7 

2 

5 

2 

3 

5 

I  I 

/7 

/  / 

"■// 

/7 

8   0  I 
7 

cwt. 
3 

I  9 

2 

3 

I  4 

5 

8 
6 

8  6 
3 

2 

7 

0 

6 

0 

0 
6 

I  5 

4 

7  / 

/  s 

■  / 

/ 

■  ■ '  J 

/  / 

'  7' 

/ 

Note;.  "175  Troy  Ounces  are  precifely-  equal  to  192  Avoirdupois  Ounces^ 
and  175  Troy  pounds  are  equal  to  144  Avoirdupois,  i  lb.  Troy— 5760  grains., 
and  I  lb.  Avodupoife— 7000  grains." 
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60  Seconds 
60  Minutes 
24  Hours 

7  Days 

4  Weeks 

13  Months  I  J.  8c  6  L 


4.  Of  Time. 
TABLE. 

f  Minute,  marled 
Hour. 

make  one  ^  ^a^^ 

Month, 
^Julian  year, 


IK. 

L 
d. 

nv. 

mo. 


r. 

6 

8 

9 
7 


Examples, 
d. 
6 

5 
3 


3 
6 

7 
4 


/  7  2- 

J 

.  / 

/ 

r. 

8  9 
3  6 
8  7 
3  6 

/ 

/  9 

mo, 

I  2 
I  0 
2 

4 

3 

2 
I 

6 

d. 

6  2 
S 

0  I 
3 

2 

6 
I 
5 

m. 

4  5 

5  5 
z  2 

8 

3  6 

4  4 
3  3 

7 

J 

/  ^ 

/  ^ 

/  2 

2 

/  2 

The  number  of  days  in  each  Calender  month  may  be  remembered  by  the* 
following  verfe. 

Thirtx  days  hath  September^  Aprils  June  and  November  : 
February i  twenty  eight  aloney  and  all  the  rejl  have  thirty  one. 

"*The  civil  Solar  year  of  365  days  being  fliort  of  the  true  by  5h.  48m. 
57f.  occalioned  the  beginning  of  the  year  to  run  forward  thit)  the  feafon  nearly 
one  day  in  four  years,  on  this  account  Julius  Casfar  ordained  that  one  day 
ihould  be  added  to  February,  every  fourth  year,  by  caufing  the  24th  day  to  be 
reckoned  twice  ;  and-  becaufe  this  24th  day  was  the  fixth  (fextillis)  before  the 
kalends  of  March,  thdre  were,  in  this  year,  two  of  thefe  fextiles,  which  gave  the. 
name  of  Biffextile  to  this  year,  which  being  thus  correiled,  was;  from  then-ce,. 
called  the  Julian  year. 


Sect.  I.  5^ 
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■  5' 


Of  Motion. 
TABLE. 


60  Seconds 

60  Minutes 

30  Degrees 

de- 

1 2  Signs,  or 

360 

grees 

0 

f 

^/ 

7 

I 

8 

17  4 

9 

5 

6 

6  3 

5 

2 

4 

I    0  1 

7 

I 

6 

make  one 


fPrin 
peg 


'rime  minute       marhd"  ' 
Degree  • 
/ign  s 
The  whole  great  circle 
of  the  Zodiac. 


Examples. 

s 


9  8 

I  26 

8  I  8 

I  9 


5  S 

4  4 

3  6 

3  3 


4  4 

5  5 

1  2 

2  2 


^  ^    6.  Of  Cloth  Measure.     J         ^  ^ 


TABLE 

2  Inches,  one  fifth  m. 
4  Nails  or,  9  inches 

4  Quarters  of  a  yard,  or  36  Inches 

3  Quarters  of  a  yard,  or  27  Inches 

5  Quarters  of  a  yard,  or  45  Inches  > 

6  Quarters  of  a  yard,  or  54  Inches 

4  Quarters,  i  Inch  and  one  fifth,or7 
37  Inches  and  one  fifth  J" 

3  Quarters  and  two  thirds 


Nail,  marhcL  na. 

Quarter  of  a  yard 
Yard, 

Ell-Flemifh, 


make  one  \  EU-Englifh, 
Ell-French, 


EU-Seotch, 
l^Spanifh  Var. 


ycL 

E.  FL 
E.  E. 

E.Fr. 

E.  Sc, 


Examples. 


Tds, 

4 
6 

7 
I 


qr, 

3 
1 
o 

2  ,;■ 

3 


E.  E. 


4^ 
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7.  Of  Long  Measure.  . 

By  Long  Meafure  are  meafured  diftances,  or  any  thing  where  length  Is  con* 
fidercd  without  regard  to  breadth. 


3  Barley-co^ns  iar. 
1 2  Inches 
3  Feet 

5 1  Yards,  or  i6|  feet 
40  Poles 
8  Furlongs 

69I  Statute  miles  nearly 
360  Degrees 


TABLE. 


>  make  one 


'  Inch;      mathed  m 
Foot,  ft. 
Yard,  yd. 
Rod,  Perch,  or  Pole,/©/; 
Furlong,  fur. 
Mile,  mife: 
r  Degree  of  ^ 
1  great  Circle. 
I A  great  Circle^ 
I  of  the  Earth. 


1  6 
i  2 
7 


5  7 
^  3 
3  6 


ExAMPLESi 
I. 

fur.  pol. 
7  261 

jS-  i  8 
i  7 


/ 


7  7  //    ^  /J-^ 

2. 

ml,  fi&. 


Beg. 

1  3 
4  9 

^     6  7 

2  9 


5  6 
I  8 


fol  ft. 
I     3  8 
2716 
16  9 

5  3 


d 


/  / 


7 
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8.  Of  Land  or  Square  MEAbURs. 
By  Square  Meafure  are  meafured  all  things  that  have  length  and  brea^ith. 
TABLE. 


144  Inches 

9  Feet 
30I  Yards,  or 7 
272I  Feet  3 
40  Poles 
4  RoodsjOr  160  Rods,") 
or  4840  yards  j 
640  Acres 


1 


make  one 


Example. 


Square  fooh 
—  Yard-. 

— Pole. 

— ^  Rood. 

— -  Acre, 
— -  Mile* 


rood. 

Pol. 

in. 

3 

7  6 

3 

3  6 

9  3 

i  2 

I 

S 

6  8 

I 

^  7 

5  8 

7 

6 

2 

4  1 

2 

3  5 

6  I 

2 

4 

/  s  21  y    7  y 

5  /  5  ^ 

g.  Of  Solid  Measure^. 

By  Solid  Meafure  are  meafured  all  things  that  have  kngt!i,breadth,  and  thick- 
nefs. 

TABLE. 

rr'oot* 

1  Yard. 

>  make  One  <  Ton  or  Load,  . 


1728  Inches 
27  Feet 

40  Feet  of  round  timber, or' ' 


50  feet  of  hewn  timber^ 
128  Solid  feet, i.e.8  inlength,' 
4  in  breadth,  &  4  in  height^ 


dord  of  Wood. 


Examples. 


Ton. 

fi- 

ift. 

ft. 

6  5 
I  9 
3  6 

3  7 

2  6 

I  7 

2  2 
J      2  0 

5 

9 

.  7 
4 

3 

I  8 

118  1021 

56  437 
72  659 

5  7 

3  8 

6 

2  9 

8    6  124 

/  7  9 

///  ^ 

;^ 

l/v 

/ 

7 

■  ^  I/- 

///  /2/  ,# 

9 

/  -^^ 
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10.  Of  Wine  Measure. 

By  Wiae  Meafure  are  meafured  Rum,  Brandy,  Peiry,  Cyder>  Mead,  Vine- 
gar, and  Oil. 

TABLE.  ' 


2  Pints 

4  Quarts 
10  Gallons 
18  Gallons 
51 1  Gallons 
42  Gallons 
63  Gallons 

2  Hogflieads 

2  Pipes 


pts. 


>  make  one 


J 


'Quait,  fnc^ked  qts. 
Gallon,  gah 
Anchor  of  Brandy,  one. 
Runlet,  -  run. 
Half  an  hogflie^,  ,  \hhd. 
Tierce,  ^„  y' ,  tier» 

Hogftiead,  "'M'lhd, 
Pipe  or  Butt,  P.  or  B, 
Tun,  r. 


Examples. 


I. 

3  9 

5  2 

3 

I 

I  6 

2  7 

I 

JO 

3  5 
2  9 

I  2 
3  8 

0 
2 

I 

0 

2. 

gat. 

2 

5  8 

3 

I 

3  6 

I 

0 

0 

2  9 

2 

2 

2 

I  2 

I 

0 

N*  B.  A  PINT,  wine  meafure,  is  zSy  cubic  inches* 


Sect-  1. 5. 


2  Pints 
4  Quarts 

8  Gallons 
8 1  Gallons 

9  Gallons 
2  Firkins 

2  Kilderkins 
if  Barrel,  or  54 

3  Barrels 

3  Barrels,  or  2 
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11.  Of  Ale  or  Beer  Measure. 
TABLE. 


52 


Gallons 
Hogflieads. 


make  one 


Quart  marled  pts.  qfs. 

Gallon,  gal. 

Firkin  of  Ale  in  London,  A.Jir. 

Firkin  of  Ale  or  Beer, 

Firkin  of  Beer  in  London,  B.  Jir^ 
\  Kilderkin,  Kill, 

Barrel,  Bar, 

Hogfliead  of  Beer,  khJ, 

Puncheon,  Pun. 
.Butt,  £ut{. 


Examples. 


gal. 

qts. 

3  2 

7 

4  8 

2 

2 

8 

5  0 

3 

s  1 

3 

.2  4 

I 

2 

7 

16 

0 

2  3 

4  5 

9  8 

3  6 


gal. 
6 


'-i 


N.  B.  A  PINT,  Beer  meafure,  is  35I  cubic  inches. 


12.  Of  Dry  Measure. 

By  Dry  Meafure  are  meafured  all  dry  goods,  fucb.  as  Corn,  Wheats  Seed, 
Fruit,  Roots,  Salt,  Coal,  6cc. 

TABLE. 


2  Pints 
2  Quarts 
2  Pottles 
2  Gallons 
4  Pecks 
2  Bulhels 
'  2  Strikes 
2  Cooms 

4  Quarters 
4I  Quarters 

5  Quarters 
2  Weys 


'  make  one 


marked  pts.  qts, 
pot. 
gal. 
pL 
bu, 

fr. 

CO. 


Quart 
Pottle, 
Gallon, 
Peck, 
Bulhel, 
Strike, 
Coom, 
Quarter,  qr, 
Chaldron,  ch. 
Chaldron  in  London, 
Wev,  w.'r 
LLaft,      .  L2B. 
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Examples. 


Buf. 

gts. 

pis. 

Ch. 

buf. 

'  7 

2 

6 

I 

3  7 

I  6 

2 

5 

8 

3 

7 

p 

2  6, 

3 

7 

0, 

o 

I 

I  S 

I 

o 

9 

I 

3 

o. 

?  5 

3 

6 

N.  B.  A  GALLON,  Pry  Meafure,  contains  2687- cubic  inches. 

The  following  are  denominations  of  things  counted  by  Me  Tale. 

1 2  Particular  things  make  %  Dozen, 

12  Dozen  '      :  r       i  Grofs, 

12  Grofs  or  144  dozen,  — great  Grofs, 

20  Particular  things  make  one  Score. 
penominations  0/  meajure  not  included  in  the  TaHeio 
6  Points    make  i  Line, 
12  Lines  — '-r-  Inch, 
4  laches  — -—  Hand, 
6  Feet  — —  Fathom, 
66  Fee^,  or  4  Poles,  a  Qunter's  Chain, 
3  Miles   League. 

A  Hand  is  ufed  to  meafare  Horfes—— -A  Fathom.,  to  meafure  Depths— —A 
League,  in  reckoning  diftahces  at  Sea. 

N,  B.  A  QUINTAL  of  Filh  weighs  i  Cwt.  Avoirdupois, 
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Compound  Subtraction  teaches  to  find  the  difference  between  any  two 
fums  of  diverfe  denominations, 

Rule  for  Compound  Subtraction. 

**  Place  thofe  numbers  under, each  other,  which  are  of  the  fame  denomina- 
tion,  the  lefs  being  below  the  greater  ;  begin  with  the  lea^  denomination, 
**  and  if  it  exceed  the  figure  over  it,  borrow  as  many  units  as  make  one  of  the 
"  next  greater  ;  fubtra^l  it  therefrom  ;  and  to  the  difference  add  the  upper  fig- 
"  ure,  remembering,  always  to  add  one  to  the  next  fuperior  denomination,  for 
"  that  which  you  borrowed." 

Proof,  In  the  fame  manner  as  fimple  fubtradtion. 

1.  Of  Money. 

I.  Supposing  a  man  to  have  lent  £-1'^$  ioj.  ^d,  and  to  have  received 
againof  his  money,_^.93  1 5 j.  how  much  remains  dug  J 


OpERATIOiJ, 


2.- 


£•  d.  From  310 

Lent  185     10     7  Take  8  5 

Received  9  3^5  _ 

Due  91157 

Proof  I  8  5     I  o  7 


Lent  6 


Received 

at  < 

Sundry 

times 

Received  J2 

in  all 

Yet  due 

The  fums  of  the  feveral 
payments  muft  firft  be  ad- 
ded together,  and  the  a- 
mount  fubtraded  from  the 
fum  lent. 


7/  ^'"/V'^  ^ 


7 "  ^ 


COMPOUND  SUBTRACTION. 
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^  4.  A  CERTAIN  man  fold  a  lot  of  land  for;^.735  11  6  ;  he  received  at  one 
^^£'61  5  :  at  another  time, 1 95  13  Ji  ;  how  much  is  there  yet  due  ? 


2.  Of  Troy  WEiOHTe 


I. 

-from  '  7. 
Tate'  '■  " 

^. 
6 
3 

ox.  pivf. 

8  I  6 

9  17 

'  i 

7 
2 

3  S 

.  8  9 

Remains  ^ 

7  '2, 

"  .  f 

Praof  y 

1  8  "  I  (p 

"    ]  ip 

3.  Of  Avoirdupois  WEicifT. 

Ik 

I. 

dr.  T. 

cwt.  qr. 

2. 

ih. 

eu.  Jr, 

9  ^ 
5 

5 

6 

5           6  I 
7  I 

I  I 

5  J 

I 

I 

4 

6 

7  3 
9  8 

3^  " 

/3-// 

4.  Of.  Time. 


2".  w. 
S     9         6  3 
16         9  I 


I. 

d.                h.               m.  s: 

6          20  4     4  5  5 

2          18  59  5  7 


gECT.  L  5. 


COMPOUND  SUBTRACTION. 
5,  Of  Motion. 


SS 


2  7 

3  4 


3  5 

2  3 


5  i 
5  1 


/      -7    6.  Of  Cloth  Measure. 


la. 


7 

I  6 


a    ^  2 

I    7  3 


7.  Of  Long  Measure, 


5  6 
I  7 

I. 

fui\              p.       yds,       ft,  in. 
13         5         26         2         I  8 
15         2         27         I         2  9 

I 
3 

6  7^  -' 2  -  J  7       ../  .7^ 

8.  Oy  Land  or  S^^uars  Measure. 

A. 
I  7 
I  6 

i»  2. 

R,             pot,                 pol.  fi. 

117         18  16 
I        16         10  201 

I  I 

I        3  0 

7'  c^/'^ 

/  ^  // 

/  /' 

55 


Tom,  ft. 
4  5  29 
'9       3  4 
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9.  Of  Solid  Measure, 


t  8  6 
1237 


Cords. 
6  8 
6 


2. 

27  152 


 "  ^  /  7    n  ■■       ^  o 


9 

J 


10.  Of  Wine  Measure. 


Hhd.  gat  gf. 

6631  2 

^     753  3 


7  5  I  I  6 
24143 


II.  Of  Ale,  ^j/jr/ Bees.  Measure. 


ay. 

8  9 
3  7 


1  9 

2  5 


2 


Butt. 
6  3 
2  9 


2. 

hhd. 
I 

I         I  7 


6 


12.  Of  Dry  Measure. 


I. 

Bu. 

pk. 

qts. 

I 

I 

2 

5 

I 

4 

7  I 

7  6 


2. 

1  8 

2  2 


THE 


SCHOLARS  ARITHMETIC. 


OBSERVATIONS. 

Hp  .      .  ^  " 

X  HE  Scholar  has  now  furveyed  the  gitound  luorl  of  Arithmel'c.  It  has 
before  been  intimated,  that  the  only  way  in  which  niinibers  can  bfe  affected  is 
by  the  Gperations  of  Addttiony  SuUraBhn.^  Midupltcation^  attd  Divlfion.'  Thefe 
rules  have  now  been  taught  him,  and  the  exercifes  in  a  Supplement  to  each» 
fuggeft  their  uCe  and  application  to  the  purpofes  and  coRcerns  of  life.  Further, 
the  thing  needful^  and  that  which  diftihguiflies  the  Arithmetician,  is  to  know  how 
to  proceed  by  application  of  thefe  four  rules  to  the  folution  of  any  arithmetical 
queftidn.  To  afford  the  Scholar  this  knowledge  is  the  objecl  of  all  fucceediiig 
ridesa- 

S£€TION  If. 


'Rules  ejtMiaily  necfjfary  for  etery  ftrfon  to  fit  dni  qualify  them  for 
the  trdhfdElion  of  bufinefs. 

These  are  nine  :  Red^jction,  Fractions*,  Feceral  Money,  In^terest, 
Compound  MutfiPLicATioN,  Compound  Division,  Single  rux.e  of  Three 
Double  rule  of  Three,  and  Practice. 

■, 

A  THOROUGH  kTiowled-ge  of  thefe  rules  is  fufTicient  for  every  ordinary  occur- 
''lieace  in  life.  Short  of  this,  a  pei-fon  iii  any  kind  of  bufmefs,  will  be  liable  to 
r;  p--4tsd  embarrafsments.  It  is  the  extreme  ufefulnefs  of  tiiefe  rules  which 
commends  them  to  0ie  attention  of  e*ery  SehoUr. 


*  FkAfTioNS  are  ttiken  tip  here  no  farther  than  is  neceljary  to  Jhew  their Jigmfaiatlun 
find  ie  illnfirate  the  prhtctpki  »f  Fbdrrai  Monut^ 

•        .  H 

\ 
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REDUCTION, 


Sect.  II. 


§  ^  i\eDuction. 


Reduction  teaches  to  bring  or  exchange  numbers  of  one  denomination  to 
others  of  different  denominations,  retaining  the  fame  value." 

It  is  of  two  kinds, 

T.  When  high  denominations,  are  to  he  Imught  into  lotver^  as  pounds  into  fliillin'gs? 
or  into  {Killings,  pence,  and  farthings  ;  it  is  then  called  reduction  descending, 
and  is  performed  by  Multiplication. 

II.  Whkn  lower  denominations  are  to  be  h-ought  into  highery  as  farthings  into 
pence,  or  into  pence,  fhillings,  and  pounds  :  it  is  then  called  reduction  ascen- 
ding, and  is  performed  by  Divifton. 

ReduHion  Defcending. 

Rule. 

Multiply  the  higheft  denomination  by  that  number  which  it  takes  of  the 
tiext  lefs  to  raake  one  of  that  greater,  fe  continue  to  do,  till  you  have  twought  it 
as  low  as  your  queftion  requires. 

Proof.  "  Change  the  order  of  the  queftion,  and  divide  your  laft  produft' 
"  by  the  laft  multiplier,  and  fo  on." 

Examples.  ' ' 
I  .  In^^.i  y  ip.  6d.  35^^.  ho\t  many  farthings  ? 
Operation. 

£.       s.    d.   qrs.  In  this  exa;mple,  the  highefi  deriom=? 

17    13    ^    3  ination  is  pounds,  the  next  lefs,  is  fhil- 

2  o  Shillings  in  a  pomdi  lings,  and  becaufe  20  fhillings  make 

  o«f/><9Mn^/,  therefore, I  multiply;^! 7  by 

353  Shillings  in  £i  ']  13/.         20,  increafmg  the  produft  by  the  ad- 
I  2  Pence  in  a  Jhitling..  dition  of  the  given   fliillings,  (13) 

■   Vv'hich  it  muft  be  remembered,  muft 

4242  Pence  in  £1']  i^s.  6d.        always  be  done  in  like  cafes  ;  then, 
Farthings- in  a  penny.         becaufe  12  pence  make  one  Jhilling,  I 
multiply  the  fhillings,  (353)  by  12, 


'j^iif.  I  6  9  7  I  Farthings.  adding  in  the  given  pence  (6^^.)  laftly 

becaufe  4  farthings  make  one  penny,  I 
multiply  the  pence  (4242)  by  4  and  add  in  the  given  farthings  {s^rs.)  I  thca 
find,  that  in;^,i7  13V.  6^.  ^qrs.  there  are  1697 1  farthings. 

PROOt. 

4)  I  6  9  7  I  To  prove  the  above  queftion  change  the  order 

 of  It,  and  it  will  ftand  thus  ;  in  16971  farthingsyi 

12)4  242    ^qrs.      how  many  pounds  ? 

— '■ —   Divide  the  laft  produ<5t  by  the  laft  multiplier, 

3  5!3  the  remainder  will  be  farthings.    Prcijeed  in  this 

  way  till  all  the  fteps  of  the  operation  ha  ve  been 

£1  7  13/.  retraced  back  ;  the  laft  quotient  with 'the  remain- 
ders  v/ill  be  proof  of  the  accuracy  of  the  opera- 
tion if  they  agree  with  the  fum  given,  iii  the  quef- 
tion. 


Sect.  II,  i. 


REDUCTION. 
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2.  In  14/.  6d.  ijT.  how  many  3.  lu^^.y  6s.  ^d.  how  many  pence  ;  ' 
things  f  Anjl.  j^if  e^rs,  Jnf.  ij^6d,  \ 


4.  In  29  Guineas,  at  28j.  how  many  5.  In  ;^.I73  15^'.  how  many  ilxpen- 
fcirthings  >         Anf.  38976  grj.  ces  ?  Jnf.  6<)^o. 


7.  In  671  eagles,  at  10  dollars  ear 
how  many  fhillings,  three  pences,  peu^ 
apd  farthings  ?  Anf.  ^0260 Jlnlt 

1 61040  three  penceSj       120  pence ^  and 
6.  In  12  crowns,  at  6/7,  how  1932480  ^rj. 

IS[jany  pence,  and  farthii^gs  \ 
Anf.  948^/.  3792^rj» 


6o 


Sect.  II.  i. 


ReduElion  AJcendm^f 


Rule. 

Divide  the  loweft  denomination  givsn  by  that  number  ?vh5ch  it  takes  of  the 
fajme  to  make  one  of  the  next  higher,  and  fo  continue  to  do,  till  jou  have  brought 
it  into  that  denomination,  -y^ich  your  queftion  requires. 

Examples. 

I.  In  16971  farthings  how  many  pounds  ? 

Operation. 


jh'arthin^s  In  a  penny  4)  1 697 1 


Reduction  defcending  and 
cending  reciprocally  prove  €<iv.., 
other. 


Pence  in  a  Jhilling  12)4242  35'rjr. 
Shillings  in  a potmd    2 jo) 35! 3  6d. 


3.  In  38976  farthhigs,  how  many 
guineas  ?       ^nf,  2^. 


4.  In  6950  fixpences,  how  mai^y 


5.  Ik  37^2  farthings,  how  msxij 
crpwn§  ?  jpf  12. 


Sect.  II.  %. 


6.  In  48960  {^things  Ho:>sr  njajly-  pcpc?, 
tliree-penceg,  fix-pences^  ap.d  dQ%rj5  ?* 
j^ufwerr  i2?4o  /fwr.?,  408Q  ty^e^ncn 


6x 

7.  Ik  6952  thre€-pences,ho\T 
many  piftQles  at  22J.  each  t 


Reduilion  AJanding  and  Defcending^ 

J.  In  57  mpidores,  at  36>.  eacii,  In  this  queftion,  the  firft  flep  vvill  he 

liow  niany  dollars  ?  to  bring  the  moidores  into  fliillrng'5  , 

/Infivery  '^/^Z  dollars,  laftly  bring  the  fliillings  insb  dollars. 

2.  In  75  piftoles,  hoy/  many  pounds  ? 


3.  In  ;^.73  how  many  guineas, 
JlnpiveTy  52  guineas  J  4J, 


4.  In  ^^63  and  5  guineas  hov 
many  dollars  ? 

jinfwer,  233  dollars,  2s. 
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"  Ween  ft  is  required  to  inoiv  how  many  forts  of  coi\i\^  of  different  •vajuesj  and  of  equal 
**  number,  are  contained  in  any  nnmher  of  another  kind  ;  Veduce  the  feveral  forts  of 
"coin  into  the  loweft  denomination  mentioned,  anc3  ^dd' them  together  for  a 
"  divifor  ;  then  reduce  the  money  given,  into  the  fame  (denomination  for  a  div- 
idend, and  the  quotient  arifmgfrofm  divifion  will  be  t"he  nuni'ber  required.'* 

*^  Note.  Observe  the  fame  direction  in  weights  and  meafum^s." 

I.  In  54gunieas,  how  many  pounds,  doUarg  and  fliillings  of  C',g,ch  an  equal 
plumber  ?  \ 

Operatjon,  "~\.^ 
I  is  20  fliillings  54  guineas  "X^ 

A  dollar  is  6  Ihillings  2  8  fliillings  in  a  guinea 

I  fliilling  — - — I 

i    .  432 

Divifor,  27  fliillings  108 


/  Dividend,  15 12  fliillings,. 

^7)1512(56    of  each  ;  that  is,  |4  guineas  include  the  value  of  one  pound} 
135  .       one  dollar,  and  one  fliilling,  56  times, 

000 

2,  In  1 72  moidores,  how  many  eagles,  doUairs  and  ninepences,  of  each  the 
nunibsr  ?  /Infmr^  92  of  gochf  and  $8  n'm^ences  over<, 


3f  j/^  f/^y" 


H7-.  / 


2 '2  /  ; 

/  k  O  'I 


KGT.  II.  I.  REDACTION. 

2.  Troy  Weight. 
I.  In       t;oz.  iSpvJt.  how  m-any  grains  ? 

Operation. 
ib»      oz.  pout. 
4       5  16 
i  2  02,  In  a  pound, 

53  Ounces. 

20  /w/.     ^«  oawr^i 


-  1076  Penny  'weights. 
24  ^rj.  in  one  pwt. 


4304 
2152 


Proofi  24)25824  Gr^i« J,  /j^^  anfiver, 
20)1076  i6pwL 


^2)53  5 


03. 


4 

2.  I  SI  10     of  filver,  how  many  fpoons,  each  weighing  5  02;.  10  /t^; 

jInfweryZi  fpoons ^ and  1^0  pwt.  over. 


^4  HtDUCTlOR  Sect.  IL  i< 

3.  Im  45^81  grains  of  filver  how  many  pounds  ? 

Op£rAt1on. 


24)  45 68 1  (  1 903  ( 9>5  (  7/(J.  Anjiuert  jib.  IU%,  ^pivt.  g^rs, 
24        180   84  12 
216        I03  II  on.  95 
216        1 00  20 
081     003  /w^.  1903 
72  24 


oggrs.  ^^6^1  Proof. 

4.  lij  4^60  grains  of  filver,  how  riiany  tea-fpoons,  each  one  ounce  ? 

Anfiuery  9 1  iea-Jpoonn 


3.  AvOIRDUPOiS  WEldHT . 

Ciut.  qr.  lb.  oz. 
L  Is  67    I    13    ti  how  many  drams  I 
4  Proof. 

16)1931696 


269 

28  16)120731  llOZi 


2165  28)7545  13/^. 

538  — — - 
 ■  4)269  iqr. 


15^5 


16  67  Cw/. 


45281 
7545 

120731 
16 

724386 
120731 

1931696 


Sect.  II.  i.  REDUCTION. 

1.  In  14048  o!s«  how  many  hundred  weight  ?      AnJ.  iC,  iqrs,  i 


3.  In  470  boxes  of  Sugar,  each  26  Ih.  how  many  Cwt.  ? 

AnJ.  logC.  oqrs.  12  lb. 


4.  In  I'jC'-Mi.  ijr,  6lh.  of  Sugar,  how  many  parcels,  each  I'jib.  ? 


-  I 

1 
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REDUCTION. 


Sect.  IL  f. 


4.  TlME» 

Aconds,  how  many  hours  ? 

ON. 

'121812 


6jo)203|o  12  fee. 
^^f'  33^'  ic^'w.  I2J. 


ff. 

33 

60 


Pro  or. 
50  12 


2030 
60 

121812 


2.  Supposing  a  man  to  be  21  years  old,  how  many  feconds  has  he  lived,  al- 
lowing 365  days,  6  hours  to  a  year.  ^vf.  662709600  feconds. 


3,  How  many  minutes  from  the  commenci^ent  of  the  war  between  Ameri- 
ca and  England,  April  19,1775,  to  the  fettlement  of  a  general  peace,  which 
took  place,  Jan.  2®,  1783  ?  Anf,  4079160  minutes. 


y 


J. 
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Sect.  n.  y.  REDUCTION. 
.4.  In  413280  mmutes,  how  many  weeks  f      Anf,  41. 


5.  Long  Measure 
I»  Redluce  j6  mtles  to  barley-corns. 
Operation. 
16  Miles. 


128  Furlongs, 
40 


5120  i2oi/x. 


1* 


2560G 
2560 


28160  Tards, 
3  » 


84480  Feet. 
12  ■■ 


IO13760  Inch&s, 
3 


Ppoof. 
3)3041280 

12)1013760 

3)84480 

f  11)28160 

2560 
2 

4|o)5i2(o 

8)128 


16  J/Z/e-J". 

f  Divide  by  11  for  and  mult' 
the  quotient  by  2.  The  reafon  is 
becaule  5I  reduced  to  half  yards  is  i 


Anf.  3041280  Barley-corns. 
*•  To  multiply  by  one  half  (|)  it  is  only  to  take  half  the  Dividend. 
Z.  In  47520  feetj  how  many  Leagues  ?        Anf.  3  Leagues, 


REDUCTION. 


Sect.  II,  i. 


;.  How  many  times  does  the  Wheel,  which  is  iS  feet  6  inches  in  circumfer- 
the  dillance  of  150  miles  ?  42810  times,  and  180 


4,  How  many  barley-corns  will  reach  round  the  Globe  it  being  360  degrees  ? 

^"/'  4755801600. 


X.  n.  I.  REDUCTION. 

6.  Land  or  Squx\re  Measure. 
.  In  13  acres,  2  roods,  how  many  poles? 

Operation.  Proof. 
Ac.    V.  4jo)2i6lo 


13    2   — 

4  4)54 


54  13^^^.  2  roQds^ 

40 

Anf*  2160  /^/c'^, 
i.  In  2852  rods,  how  many  acres  \      Anf,  i"]  A>  ^R.  12 


7.  Solid  Measure, 

I.  In  1296000  fblid  inches,  how  many  tons  of  hewn  timber  ? 


Operation.  Pro^f. 

1728) 1 296000(75(0  50 

12096   ■  — . 

—            1$  Tons i  the  Anftver,  75° 

8640  1728 

8640  .  

'   6000 

OQ  1500 


5250 
750 

1296000  Inches. 


REDUCTION.  Sect,  IL  & 

In  5529600  hlld  iiicHes,  how  m^Y  cords  of  wood  I      Anf^  2 5. 


S.  Dry  Measure. 

Is  75  btilbels  of  com  how  many  pints  ? 

Operation,  Proof, 
75  ^  2)4800 

4 


300 


8)2400 


S  4)300 


2400  75  ht^ek^ 

% 


Aiif'  4800  fints^ 
Im  9376  quarts  liow  maHf  bufliels  \      An/.  293, 


•  v/culcl  be  riedlefs  to  give  examples  of  Redudlon  m  all  the  weights  and 
lil  ts.  The  urderftanding,  which  the  attentive  Scholar  mufl  already  have 
h-cd  of  this  rule,  by  help  of  tlie  Tables,  will  ever  be  fufficient  for  his  purpofe. 


Sect.  II/i. 


SUPPLEMENT  to  REDUCTIOM, 


Supplement  to  ReduElion. 


QUESTIONS. 

1.  WttAt  is  ReduSion  ? 

2.  Of  how  many  kinds  is  ReduSlien  ?  What  an  they  catted  ?  Wherein  do  theft  ilnm 

differ  one  from  the  other  ?  Which  of  the  fundamental  rules  are  employed  <«  ihm- 
operations  ? 
3  ,  How  is  RtduHion  Defcending  performed  ? 

4.  How  is  ReduSion  jifcending  performed  P 

5.  When  it  is  required  to  know  how  many  forts  of  coin,  weight  or  meafure  of  differerT*. 

values,  of  each  an  equal  number,  are  contained  in  any  other  nuwher  of  amthcr 
kind,  what  is  tlx  method  of  procedure  ? 

Exercifes  in  ReduUion. 
In  3^  guineas  how  many  crowns  ?       Anfwer,  153  crowns,  and  ^d,  oi}sr. 


72  S.UPPLEMENT  to  REDUCTION.  Sect,  II.  i.  ^ 

2.  How  many  fteps  of  ^  feet  and  5  inches,  each,  will  it  require  a.  man  to 
take,  going  from  Leominjler  to  Bojlon,  it  being  43  miles. 


3.  Let  70  dollars  be  diflributed  among 
diree  men  in  fuch  a  manner  that  as  often 
as  the  firft  has  5/  the  fecond  fliall  have  7/. 
and  tlie  third  9/  What  will  each  one  re- 
ceive ?  Anfnver^  Firjl  1 6  dolk,  Second 
23  dolls,  2/.  Jliird  3  0  dolls. 


 Lt--" 


( 


1^9 


Segt.  II.  I.  SUPPLEMENT  to  REDUCTION.  73 

II       4.  If  a  vintner  be  defirous  to  draw  ofF  a  pipe  of  Canary  into  bottles  contain- 

Iing  pints,  quarts,  and  two  quarts  of  each  an  equal  number,  how  many  maii  he 
have  ?         Anfiuery  144.  »/"  each. 


5.  There  are  three  fields  ;  one  contains  7  acres,  another  16  acres  rir^d  the 
other  12  acres,  i  rood  ;  how  many  (hares  of  76  perches  each,  are  contained  in 
the  whole  I       Anfiuer  61  Jhana  and  44  ferchet  ouer. 


74 


SUPPLEMENT  to  REDUCTION.  Sect.  II.  i. 


6.  There  are  io6  lbs.  of  filver,  the  property  of  3  men  j  of  which  A  receives 
17/^  100%  igpiots.  iggrs,  of  what  remains,  B  ftiares  loz  'jgrs.  fo  oft6n  as  C  fhares 
l^piuts.  What  are  the  fhares  of  B  and  C  ?  /Infiver,  3*s Jhare  $llb.  8o».  $pwts» 
^grsf  C's Jhare        40a.  l§p<wts» 


v>.  2- 


.r^  73  bs  ^ ' 


')  ^      t  r  C  t 


// 


^9 


SB 


/     ______      1  /  2 


_-  -X-  /  9  r  y^-  gg-'i-f 


:  (7 


Sect.  U,  ?, 
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^fractions* 


When  the  thing  orthmgs  fignified  by  figures  are  <who1e  onesy  tfien  the  figures 
■which  fignify  them  are  called  Integers^  or  nuhole  numbers.  But  when  only  lome 
parts  of  a  thing  are  fignified  by  figures,  as  tiuo  thirds  of  any  thing,  Jive  ftxths, 
/even  tenths y  &e  then  the  figures  which  fignify  thefe  parts  of  a  thing,  being  the 
exprefSon  of  fome  quantity  lefs  than  one^  are  called  Fractions. 

Fractions  are  of  two  kinds.  Vulgar  and  Decimal ;  they  are  diftinguifhed  by 
the  manner  of  reprefentingthem  ;  they  alfo  differ  in  their  modes  of  operation. 

VULGAR  FRACTIONS. 

Tounderftarid  Vulgar  Fraftions,  the  learner  mufl  fuppofe  an  integer,  (or  the 
^lumber  i )  divided  into  a  number  of  equal  parts  ;  then  any  number  of  thefc 
parts  being  taken,  would  make  a  fraction,  which  would  be  reprefented  by  two 
numbers  placed  one  diredly  over  the  other,  with  a  fiiort  line  between  them  thus, 
\  two  thirds  J  \  three  ffths ^ /even  eights  y  ^'d'J 

Each  of  thefe  figures  have  a  different  name  and  a  different  fignificatlon.  The 
figure  below  the  line  is  called  the  Denominator  and  (hews  into  how  many  parts 
an  integer,  or  one  individual  of  any  thing  is  divided — the  figure  above  the  line 
is  called  the  Numerator  and  Ihews  how  many  of  thofe  parts  are  fignified  by  the 
fradlion. 

For  illuftration,  fuppofe  a  filver  plate  to  be  divided  into  nine  equal  parts.  Now, 
one  or  more  of  thefe  parts  make  a  fraftion,  which  will  be  reprefented  by  the  fig- 
ure 9  for  a  denominator  placed  mlderneath  a  ihort  line,  fhewing  the  plate  to  be 
divided  into  nine  equal  parts  ;  and  fiippofing  ttwo  oftkofe  parts  to  be  taken  for  the 
fraftlon,  then  the  figui-e  2  muft  be  placed  diredly  above  the  9  and  over  the 
line  (I)  for  a  Numerator  fhewing  that  two  of  thofe  parts  are  fignified  by  the 
fradlion,  or  two  ninths  of  the  plate.  Now  let  5  parts  of  this  plate,  which  is  di- 
vided into  9  parts,  be  given  to  John,  his  fraftion  would  be  f  Jive  ninths  ;  let  3 
other  parts  be  given  to  Harry,  his  fraction  would  be  f  three  ninths  ;  there  wouid 
then  be  one  part  of  the  plate  remaining  ftill  (5  and  3  are  8)  and  this  fradion 
would  be  expreffed  thus  j,  one  ninth. 

In  this  way  are  all  vulgar  fraftions  written  ;  the  Denominator,  or  number  be- 
low the  line  fhewing  into  how  many  parts  any  thing  is  divided,  and  the  Numcr 
rator,  or  number  above  the  line,  fhewing  how  may  of  thofe  parts  are  taken,  or 
fignified  by  the  fradion. 

To  afcertain  whether  the  Learner  underflands  what  has  now  been  taught  him 
of  fraftions,  let  us  again  fuppofe  a  Dollar  to  be  cut  into  13  equal  parts  ; — let  2 
of  thofe  parts  be  given  to  A  ;  4  to  B  ;  and  7  to  C. 


m 


A's  fraftion 

ECiuiRED  of  the  Learner  that  he  fliould  write  \  B's  fradlion 


C's  fraftion  . 

It  is  from  Divifion  only  that  fraifltons  arife  in  Arithmetical  operations  ;  tlie 
remainder  after  divifion  is  a  portion  of  the  Dividend  undivided,  and  is  always 
the  Numerator  to  a  fradlion  of  which  the  Divifor  is  the  Denominator.  The 
Quotient  is  fo  many  integei-s. 

The  arithmetic  of  Vulgar  fradlons  is  tedious  and  even  intricate  to  begin ncrs« 
Befidesjthey  are  not  of  neceffary  ufe.  We  fhall  not,  therefore,  enter  into  any 
further  confideraticn  of  them  here.  This  difficulty  ariies  chiefly  from  the  varie- 
ty of  denominators  ;  for  v/hen  ivambers  are  divided  into  different  kinds,  or  part 
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they  cannot  be  eafily  compared.  This  confxderation  gave  r'lk  to  the  invention  c£ 
DECIMAL  FRACTIONS. 

Decimal  Fractions  are  alfo  expreffions  of  parts  of  an  integer;  or,  are  in 
value  fomething  lefs  than  one  of  any  thing,  whatever  it  may  be,  which  is  fisni- 
fied  by  them,  '  ^ 

In  decimals,  an  integer,  or  the  number  o;?^,  as  i  foot,  i  dollar,  i  year,  &c. 
is  conceived  to  be  divided  into  ten  equal  parts,  {in  -vulgar  fraSions  an  integer  m»y 
he  divided  into  any  number  of  parts)  and  each  of  thefe  parts  is  fubdivided  into  ten 
leffer  parts,  and  fo  on.  In  this  way,  the  denominator  to  a  decimal  fraftion 
in  all  cafes, ,  will  be  either  10,100,  1000,  or  unity  (i)  with  a  number  of 
i:)^liers  annexed  ;  and  this  number  of  cyphers  will  always  be  equal  to  the  num- 
ber of  places  in  the  numerator.  Thus,  ^%  jV-s  to%  are  Decimal  FraSiom, 
cf  which  the  cyphers  in  the  denominator  of  each  ,  are  equal  to  the  number  of 
places  in  its  owu  numerator. 

"  As  the  denominator  of  a  decimal  fradlion  is  always  10,  100,  1000,  &c.  the 
denominators  need  not  to  be  exprelled  j  for  the  numerator  only  may 'be  made 
to  exprefs  the  true  value  ;  for  this  purpofe  it  is  only  required  to  write  the  nu- 
merator,  with  a  point  (,)  before  it  called  a  feparalrix,  at  the  left  hand  to  diftin- 
guifli  it  from  a  whole  number     thus,      is  written  ,6 ;       ,27  ;  tVo'^,685,&c. 
WHfN  integers  and  decimals  are  expreffed  together  in  the  fame  fum,  thatfum 
is  called  a  mixed  number  ;  Thus,  25,63  is  a  mixed  number  ;  25  or  all  the  fig- 
ures to  the  left  hand  cf  the  feparatrix  being  integers,  and  ,63  or  all  the  figures 
to  the  right  hand  of  the  fame  point  behig  decimals. 

The  firfc  figure  on  the  right  hand  of  the  decimal  point  fignifies  tenth  parts, 
the  next  hundredth  parts,  the  next  thoufandth  parts,  and  fo  on,  *  * 

,7  fignifies  fe'ven  tenth  parts. 
^o"]-.  — feven  hundredth  parts. 

,27  ^-—^two  tenth  parts  and  feven  hundredth  parts;  or,  twentyfeven 

hundredths. 

.357.     ^  ■  three  tenth  part$,  five  hundredth  parts,  and  feven  thoufandth 

parts, ;  01-,  357  thoufandtbs, 
S)1 — — — -five  and  feven  tenth  parts. 
5,007  — five  and  feven  thoufandths. 

Th  e  value  of  each  figure  from  the  unity  and  the  decreafe  of  decimals  towards, 
the  right  hand  may  be  feen  in  the  follov/ing 

TABLE, 


i5 


^1  B  -2  Q  3  g  CO  i2  :-S  ^  o  g  0  1^  ^ 
98^7   654321,234567  89 

i 


Cyphers  placed  to  the  right  hand  of  decimals  do  not  alter  their  value,  pbC'?. 
ed  at  u:e  left  hand,  they  d'miiiifh  their  value  in  a  ten  fold  proportion. 


DECIMAL  FRACTr0^fS, 


77 


Addition  OF  Decimals. 
Rule. 

"  I.  Place  the  numbers,  whether  mixed,  or  pure  decimals  under  each  other, 
«  according  to  the  value  of  their  places." 

«  2.  Find  their  fum  as  in  whole  numbers,  and  point  off  fo  many  places  for 
"  decimals  as  are  equal  to  the  greateft  number  of  decimal  places  in  any  of  the 
"  given  numbers.'* 

Examples. 

I  What  is  the  amount  of  73,612  guineas,  43$  guineas,  3,27  guineas, 
^8632  of  a  guinea,  and  100,19  guineas,  when  added  together  ? 
Operation. 

73,612  The  decimals  are  arranged  Irom  the 

436,  feparatrix  towards  the  right  hand  and 

3,27  the  whole  numbers,  from  the  fame 

,8632  point  towards  the  left  hand.  The 

100, 19  greateft  number  of  decimal  places  in 

„.  — .  any  of  the  numbers  is  four,confequent- 

uirif.  613,9352  guineas*  ly,  four  figures  in  the  product  muft  be 

pointed  off  for  decimals. 

2. 

345,  601  3.  Required  the  fum  of  37,82i-j-' 

572,813 
7.5462 


4.  What  is  the  fum  of  three  hundred 
twenty  nine  and  fsven  tenths,  thirty  feven 
and  one  hundred  fixty  two  thou- 
fandths,  and  .  Hxteen  hundredths  when 
added  together  ?       Jr.fzver^  367,0220 


5.  Add  fix  hundred  and  five  thou- 
fandths,  and  four  ihoufand  and 
three  hundredths.    S^m^  4600,035 


■  Note.  When  the  numerator  has  not  fo  many  places  as  the  denominator  has 
cyphers,  prefix  fo  many  cyphers  at  the  left  hand  as  will  make  up  the  defect  j 
^  To'oo  is  vrritten  thus  ^005.  Sec. 


7S       '  DECIMAL  FRACTIONS.  Seer.  IL  ? 

Subtraction  of  Decimals* 
Rule. 

"  Place  the  numbers  according  to  dieir  value  ;  then  fubtr^L^t  a?  iin  wHoI^ 
numbers,  and  point  off  the  decimals  as  in  addition." 

Examples. 

From  716,325  take  81,6201  2*  From  119,13^84  tak^  95,  9i» 

Operation.  Rem,  23,  2284 

From  J  16,^1^ 
Take  81,6261 


Remainder  634,7049 


5.  What  is  the  difference  between  4.  From  67  take  ,93 

;?7  and  3,115  ?  AnJ'wer  283,885  Rem,  66,oS 

i  W  /.^^  ^^^^^ 


All  the  opeiations  in  Decimal  Fradions  are  extremely  eafy  ;  the  only  Ua-. 
bility  to  error  will  be  in  placing  the  numbers  and  pointing  oiF the  decimals  ;  and 
here  care  will  always  be  fecurity  againft  miftakes. 

Multiplication  of  Decimals. 
Rule. 

«  I.  Whether  they  be  mixed  numbers,  or  pi;re  decimals,  place  the  fatos 

*?  and  multiply  them  as  in  whole  numbers." 

"  2.  Point  off  fo  many  figures  from  the  produd  as  there  are  decimal  places 
in  both  the  factors  ;  and  if  there  be  notfo  many  decimal  places  in  the  produdt, 

'5  fupply  the  defetft  by  prefixing  cyphers.** 

Examples. 

J.  Multiply  ,0261  by  ,003C  t    t.-           1     •»     t   •     . . 

'    ■^^  In  this  example,  the  decimal  in  the 

Operation.  twofadlors   taken   together  are  eight  % 

i026i  the  product  falls  fnort  of  this  number  by 

'°°35  fo'^^  figures,  confequently,  four  cyphers 

.  — _=  are  prefixed  to  the  left  hand  of  the 

1305  produd. 
7S3 


,00009135  prcduii. 


4 
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^iMuLTiPLV  31,72  by  ^5,3  S.  MutTiPLy  25,238^7  12,17 

Produa  2071,316,  6>  Pr<?<f«^,  307,14646- 
Operation. 

;  ^^  y^  P  _  _  ^ 

4.  MvLTiPLV  ,62  by  ,©4,  5'  Multiply  17,6  by  ,71 

Produd  ,024^  Produa,  11,2 


riivisiON  dF  Decimals^ 
Rule. 

'The  places  of  decimal  parts  in  the  divlfor  and  quotient  counted  toget!:!- 
**  er  Hiuft  be  always  equal  to  thofe  in  the  dividend,  therefore  divide  as  in  whole 
*♦  numbers,  and,  from  the  right  hand  of  the  quotient,  point  oS  fo  many  places 
*'  for  decimals,  as  the  decimal  places  in  the  dividend  exceed  thofe  in  the  divifon 

**  2.  If  the  places  of  the  quotient  be  not  fo  many  as  the  rule  requires,  fupply 
**  the  defedl  by  prefixing  cyphers  to  the  left  hand. 

*•  3.  If  at  any  time  there  be  a  rerriainder,  or  the  decimal  places  in  the  divifor 
fee  more  than  thofe  in  the  dividend,  cyphers  may  be  annexed  to  the  dividen-d,0r 
to  the  remainder,  and  the  quotient  carried  on  to  any  degree  of  exaii:nefs. 

Examples. 

I.  Divide  2,735  by  51,2 
Operation. 

5i>2)2»73S(.o534i* 
2  560 


1750 


264® 
2048 


092 


In  this  example,  there  are^iw  decimals  m  the 
dividend  (counting  the  two  cyphers  which 
were  added  to  the  remainder  of  the  dividend 
after  the  firft  divifion)  that  the  decimals  in  th'^ 
divifor  and  quotient  counted  together  may 
equal  that-  number,  a  cypher  is  pren  x;  i 
to  the  left  hand  of  the  quotient. 


So  DECIMAL  FRACTIONS.  Sect.\ 

In  dlvifion  of  decimals  It  is  proper  to  add  cyphers  fo  long  as  there  contii 
to  be  a  remainder,  this  however  is  not  pradiced  nor  is  it  neceflary,  four,  or  t: 
decimals  being  fufficiently  accurate  for  moft  calculations. 

2.  Divide  3156,293  by  25,17.  The   Scholar  isrequefted  to  point 

Quotient f  12$ the  following  examples  as  the  rule  di- 


^  >:/jrZ/^  3.  Divide  5737  by  13,3 


7  "^r  ^ 


Quotlenf,  43*353  + 


4.  Divide,  173948  by  ,37jf* 
Qtfff/iW,  463861 'i* 

J         _ Qnmmt  037+ 


^7  ./ 


Sect.  11.  %, 


DECIMAL  FRACTIONS, 


RfTDUCTION    OF  DECIMALS. 

Case  i. 

To  reduce  Vulgar  FraUhns  to  Decimals, 
Rule. 

AjiNEx  a  cypher  to  the  numerator  and  divide  it  by  the  denoitilnator,  annex- 
ing a  cypher  continually  to  the  remainder.  The  quotient  will  be  the  decimal 
required. 

Examples, 

X.  Reduce  f  to  a  decimai* 
Operation. 


2.  Reduce  4  to  a  decimal. 

OpERATIOiJ. 


5)3,o(,6  Anfwer^       The  numerator  in  thefe 
3*0  operations  is  confidered  as 

an   integer^    and  always 
O  O  requires  the  decimal  point 

to  be  placed  immediately 
after  it,the  cyphers  annexed  occupy  the  places  of 
decimals,  the  quotient  muft  be  pointed  olF  accor- 
ding to  the  rule  in  Divifion. 


7)i,o(,i428*i-^«/: 
7 


3° 
28 


20 


60 
56 


3.  Reduce  |,  f,  and  |  to  decimals.    An/uuers,  ,25.  ,5.  ,75. 


1q  v.... 
the  Cent,  a 
•y,  there  be- 
ion. 

\ble-dimesv 


4.  Reduce  /g-,  ^'-g^,  and  xt^?  to  decimals.    Jnf. ,  1,223  4-,025  ,c 


mbf., 

■V 


Case  2. 

To  reduce  numbers  of  different  denominations,  as  of  money,  weight 
and  meafuref  to  their  decimal  values. 

Rule. 

Write  the  given  numbers  perpendicularly  under  each  other  for  divi' 
^  *'      "  '  '      ^;eding  orderly  from  the  leaft  to  the  greateft. 

L 
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DECIMAL  FRACTIONS. 


Sect.  11.  i. 


"II.  Opposite  to  each  dividend,  on  the  left  hand,  place  fuch  a  number  for  a 
divifor  as  will  bring  it  to  the  next  fuperior  denomination,  and  draw  a  line  per- 
"  pendicularly  between  them. 

"  III.  Begin  with  the  higheft,  and  write  the  quotient  of  each  divifiOn,  as  de- 
**  cimal  parts^  on  the  right  hand  of  the  dividend  next  below  it,  and  fo  on,  till 
*♦  they  are  all  ufed,  and  the  laft  quotient  will  be'  the  dec-imal  fought.'* 

Examples, 

1.  Reduce  los.  6d.  f  to  the  frailionof  a  pound. 

Operation. 


3» 

6,75 
[0,5625 
,528125  /Irif. 


The  given  numbers  arranged  for  the  op- 
eration all  ftand  as  integers.  I  then  fup-' 
pofe  2  cyphers  annexed  to  the  3  (3,00) 
which  divided  by  4,  the  quotient  is  75, 
vv^hich  I  write  againft  6  in  the  next  line  and 
the  fum  thus  produced  (6,75)  I  divide  by 
12,  placing  the  quotient,  (,5625)  at  the 
right  hand  of  the  10,  laftly,  I  divide  by  20, 
and  the  quotient,  (,52^125)  is  the -deciAtai 
required. 

2.  Reduce  13^.  ^d.  f  to  the  deci-  3.  Reduce  i2pivts,  l\grs.  to  the  de- 

mal  of  a  pound.      Jrif.  ,67  2 9+         ciraal  of  ,an  ounce.         An/.  ,^291, 


Case  3. 

To  Jind  the  value  ^ any  given  decimal  in  the  terms  0/  an  integer. 

Rule. 

Multiply  the  decimal  by  that  number,  which  it  takes  of  the  next  lefs  de- 
nomination  to  make  o«<?of  that  denomination  in  v/hich  the  decimal  is  given,  and 
cut  off  fo- many  figures  for  a  remainder  to  the  right  hand  of  the  quotient,  as  tlicre 
are  places  in  the  given  decimal.  Proceed  in  the  fame  manner  v/ith  the  remain- 
sJer,  and  continue  to  do  fo  thro  all  the  parts  of  the  integer,  and  the  fevera^ 
nominations  (landing  on  the  left  hand  make  the  anfv/er.. 


6eCT.  II.  2, 


PECIMAL  FRACTIONS, 


Examples. 


I.  What  is  the  value  pf  ,528125  of  a, 
pound  ? 

Operation.  , 
,528125 
2  o 


^MHings,  I  0,5  6  2  5  o  o 


Pence  6,7  5  o  o  o  o 
4 

Farthings  3,0  o  o  o  o  O 
Anf.  iQs.  6|4 


Tkis  queftion  is  the  firft  example 
in  the  preceeding  cafe  inverted,  hy 
which  it  will  be  feen,  that  queftions  in 
thefe  two  cafes  may  reciprocally  prove 
each  other. 

The  given  decimal  being  the  deci- 
mal of  a  pound,  and  fnlllings  being  the 
next  lefs  inferior  denomination,  becaufe 
20  (hillings  make  one  pound,  I  multi- 
ply the  decimal  by  20,  and  cutting  off 
from  the  right  hand ,  of  the  produ(5t  a 
number  of  figures,  for  a  remainder,  e- 
qual  to  the  number  of  figures  in  the 
given  decimal,  leaves  10  pn  the  left 


|;and,  which  is  fliillings.  I  then  multiply  the  remainder  which  is  the  decimal  of 
aftiilling  by  12,  and  cutting  off  as  before,  gives  6  on  the  left  hand  for  pence  ; 
iaftly,  I  multiply  this  laft  remainder,  or  decimal  of  a  penny  by  4,  and  find  it  to 
be  3  farthings,  without  any  reniainder;  It  then  appears  that  ,528125  of  a 
pomi^is  in  value  los.  6d.i, 


2.  What  is  the  valije  of  ,73968  of 
^  pound  ?      Jnf.  £.  I  ^d.  |. 


9, 


5,  What  is  the  value  of  ,768  of  a 
-  dTroy?  Anf,  C}oz.  ^pwt.  'j^^gn? 


X£  J  ^  ^-c'-nd  the  Cent,  a 
^  •      *^ary,  there  be- 


aation. 


'ouble-dimesv 


#"  ^1  is  the  lajl  remainder,  680  reduced  to  its  hiuefi  terms.  A  fraaion  is  fata  to  I 
reduced  to  its  loivefi  terms  'when  there  is  no  number  ivhich  ivill  divide  both  the  numcrafo 
and  the  denanimator  ivithaut  a  remainder.  Thusyfet  to  the  fraaion  its  proper  dcnominn 
tor,  then  divide  the  numerator  and  the  denominator  by  any  mnnher  luhich  ivUl  r.' 

ixtde  them  both  ivithaut  a  remainder,  continue  to  do  ^0  as  long  as  any  numhr  can  be  f  run. 
that  ivill  divide  them  in  that  manner.  5 


ThusS) 
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SUPPLEMENT  to  FRACTIONS. 


Sect.  II.  2, 


Supplement  to  FraBions. 


QUESTIONS, 

1.  IVha^  are  Frad'tons  P 

2.  What  are  integers,  cr  nvholenumlers  I 

3.  What  are  mixed  rMVihsrs  ? 

4.  Of  how  many-  hinds  are  fraalons 
How  are  Vtdgar  FraB'tcns  nvritten  ? 

6.  What  is  Jignifiedly  the  denominator  of  a  FraBicn  ? 

7.  What  is fgnified  by  the  numerator  ? 
Hqjv  are  Decimal  Fradlo7is  ivritten  ? 

9,  Hoir  do  Dicitnal  d'rjTev  from  Vvlgar  Fractions  I 

10.  Hcrr  can  it  he  afcertained,  luhat  the  denominator  fe  a  Decimal  Fraftlon  is,  if  it  hf 

not  expreffed  P 

1 1.  Eon-  do  cyphers  placed  at  the  left  hand  cf  a  dM'in'at  fraStipn  aJfcTi  ii;  %ahe  ? 

12.  How  are  decimah  difingvif.:c:d  froni  nvhole  nundjsrs  P 

13.  /jv  the  addition  of  decimah,  ivhat  is  the  rvde  for  pointing  off  P 

14.  Wbat  is  the  /  'dc  f-r  pc'Kl'ing  of  decimals  in  fuhtraclion  P  In  multiplication  ?  and 

in  Di-uificn 

-' '  f  ■■  ^        ..:c  rcdud:ion  of  a  T)ulgar  fmFihn  t<}  a  decimal  performed  ? 

^.  y^  r-^^  of  djlTerent  denominations  as  pounds,  Jhillin^.s,  pence,  ^c.  redu-*. 
1   J  '^ecimal  values  P 

'    '  -ed  to  find  the  value  of  any  given  decimal  in  the  terms  of  an  inte^er- 

*f''         the  method  ofprccedmc  P 

■ 

Excrcifes  in  Decimal  FraBions^ 

1.  What  Is  the  flxm  of  79-^,  6|  ancj  In  Case  i.  Fx.  ^d.  under  Re. 
of  ^  when  added  tcg^cther  ? 

Operation.  duftlon  of  dedmal  frafllons  the 

I 

I                      ^'25  Scholar  may  iiffitice,  that  |,  |,  and 

I  "^"""^ — ~"  I,  reduced  to  decimals  are,  ,2 c  ,c 

^  %.6,^o  Anf  *  ^  ^ 

^  and  ,75.    When  numbers,  there- 

-1^    From  17  take  \. 

Operation.  fore,  for  operations  m  either  of 

!i75   '  the  fundamental  Rules,  are  in- 


16,25  Remainder.  cumbered  with  thefe  fracli 


iO 


T.  II.  2,  SUPPLEMENT  to  FRACTIONS^  9; 

3.  Multiply  68|  by  5I, 

Operation,  f,  |,  fubftitute  for  them  their 
6  8,2  5 

5,5  equivalent   decimal  fra<flionSj 


34125  thxat  is,  for  ^,  ,25.  for  |  ,5.  for 

34125 

I  s75,then  proceed  according  to 
the  rules  already  given  for  thefc 


3  7  S^Z  1  S  P*-^^"^^ 


4..  Divide  26|  by  2|, 

Operation.  refpe6i:Ive  operations  in  decima,! 


2,5)26,25(10,5  Quoilenh 
25 


fradiions, 


125 

125 


Many  perfons  are  perplexed  by  occni-rences  of  a  fimilar  nature  to  the  exam-, 
pies  above.  Hence  is  feen  in  fome  meafure  the  ufefulnefs  of  Fraftions,  particu^ 
larly  decimal  Fractions.  The  only  thing  neceflary  to  render  any  perfon  adroit 
in  thefe  operations,  i§  tC  '.i.u.YC  rivctcd  i-n  his  mind  the  rules  for  pointing  as  taught; 
3"  '  lairieu  in  their  proper  places.  They  arc  '.O*-  burthenfome,  every  Schol- 
fi  have  them  perfedlly  committed. 

^  5.  If  a  pile  of  wood  be  1 8  feet ,  A  corl  of  ^vood  is  128  folicj 

long,  II f  wide,  and  7|  high, how  feet ;  the  proportions  commonly  af- 

many  cords  does  it  contain  ;  figned    are,  8   fe^*  Joi\i^"^^^^*  ^ 

4nJ,  X2  cords  6%  feet  ^^432  incheS;  breadth^  and  4  in  het^^^  the^Cent  a 
,  f  contents  of ^^^^^ 

/  c)  ^  Y^^'^  f  ^""y .  <^,^^^^mation. 
/  /  fr  by  multiplying  do^bie.dimes,. 

 „  the  breadth  and  this  px 

/  J?  ^  height  ;   or,  by  multi^ 

 ^  2^   ^  length,  breadth,  and  hei^ 

J?  /t"  each  ether.    The  laft  produdr 


-^7-^-  dad  by  128  will  fiiew  the  numbt,^ 

of  cords,  the  remainder,  if  any,  wil! 
ba  fo  many  folid  feet. 


432  inc/jes  is  the  fraaion  ,25  of  a  foot  valued  according  io  C^se  ^,  Reduc^ 


S6  SUPPLEMENT  to  FRACTIONS,  S^ct.  II.  2, 

6.  Ira  load  of  wood  be  9  feet  long,  7.  What  is  the  value  of  ,725  of  a 
3 1  feet  wide,  and  4  feet  high,  how  ma-    day  ? 

fquare  feet  does  it  contain  ?  /fnf.  17  kovrs  24  minutes^ 

J^f,  126 'K/.iit/?'  k  2  y^ff ^jcr/  of  a 


3  /.J^ 


9 

^^^^ 


3'/   


8.  What  Is  the  value  of  ,0625  of 


 /-^ 


tlje  decimal  of  a  Ton. 


7S3  JZfT^Tf 


10.  Reduce  3  farthings  to  the  decl-  1 1.  PvEDUCb  to  a  decimal  frac* 
mal  of  a  ftiilling.    ylnf.  _j062§>  tion^  ^n/.  ,0125. 


J.  t-EDERAL  MONEY. 

5  3-  ftriml  iHonep* 


Federal  Money  is  the  coin  of  the  United  States,  effabliftied  by  Congrefs,- 
A.  D.  17  86.  Of  all  coins  this  is  the  moft  fimple,  and  tEe  operations  in  it,  the 
taoft  eafy. 

The  denominations  are  in  a  ikcima! proportion,  as  exhibited  in  the  following 

TABLEv 

io  Mills   1  f  Centr 

10  Cents    f  ^  T         j  Dime, 
»     ^         -  iQDim^s  f^^^^^^H  Dollar, 

i®Dx)llarsJ  (.Eagle. 

The  etpreifion  of  any  fum  in  Federal  Mo«iey  is  fimply  the  expreffion  of  a: 
mixed  number  in  decimal  Fra(Mons.  A  dollar  is  the  Unit-money  ;  dollars,  there- 
ford,  muft  occupy  the  place  of  units,  the  lefs  denominations,  as  dimes,  cents, 
and  mills,  are  decimal  parts  of  a  dollar,  and  may  be  diftinguifhed  from  dollars 
in  the  fame  way  as  any  other  dedjp^ls  by  a  comma  or  feparatrix.  All  the  fig- 
ares  to  the  left  hand  of  dollars,  l%|teyoftd  units  place,  are  eagles.  Thus,  17 
*I^^:ieo,  5  dollars,  3  dimeS;  4  cents,  and  6  mills  are  written— 


Of  thefe,  four       real  coins,  and  one  is^imagin- 

.  .  -^"^  e'  a^T- 

<|  The  real  eoins  are  the  Eagle,  a  gold  coin,  the 

!^  Dollar  and  the  Dime,  filver  coins,  and  the  Cent,  a 

o          ^  copper  coin.    The  Mill  is  only  imaginary,  there  be- 

°  °  Q  o  piece  of  money  of  that  denomination. 

%       1^     *•  There  are  half-eagles,  half-dollars,  double-dimes,^ 

{jq  £2  I     r§  half-dimes,  and  half-cents,  real  coins. 

r»^.q  q  ^' 
17  5»3  4 

These  denominations,  or  different  pieces  of  money,  being  in  a  ten  fold  pro- 
portion, eonfequently,  a:ny  fum  in  Federal  Money  does  of  it  lelf  exhibit  the  par- 
ticular number  of  each  different  piece  of  money  contained  in  it.  Thus,  175,346 
(feventeen  eagles.  Jive  dollars,  three  dimes,  four  cents,  fix  mills)  contain  175346  mills,- 
i7534ro  cents,  175 3T-*#g  dimes,  1 75yyo'^o  dollars,  i7yW#o  eagles,  therefore, 
eagles  and  dollars  reckoned  together,  exprefs  the  number  of  dollars  contained  ia 
the  fum,  the  fame  of  dimes  and  cents  ;  and  this  indeed  is  the  ufual  way  of  ac" 
count,  to  reckon  the  whole  fum  in  dollars,  cents,  and  mills  thus, 

175  34  6' 

The  Addition,  Subtraiftiott,  Multiplication,  andDirifion  of  Federal  Money  is 
performed  in  all  refpedts  as  in  Decimal  Fra(5iion?,  to  which  the  Scholar  is  refer- 
red for  the  ufe  of  rulos  in  thefe  operations. 


8S 


ADDITION  OF  FEDERAL  MONEY. 


Sect.  IL4/ 


ADDITION  of  FEDERAL  MONEY. 

1.  Add  16  Eagles  ;  3  Ekgles,  7  Dollars,  5  Cents  ;  26  Dollars,  6  Dimesj  4 
Cents,  3  Mills  ;  75  Gents,  8  Mills  ;  40  Dollars,  9  Cents  together. 

Operation. 

^         ^  Oij,  the  fums  may  all  be  reckoned  in  dollarsj 

.  ?|  cents,  and  mills,  thus 


^3 


6  o 

3  7» 
2  6, 

4  o> 


3 
2 


4  o 


o  5 

6  4 

7  5 
o  9 


4>  5  4 


26454  I 

i;  If  I  am  indebted  59  dollars,  112  dollars,  98  cts.  1 13  dolls.  15  cts.  15  dolls. 
21  dolls.  50  cts.  200  dolls.  73  dolls.  35  dolls.  17  cts.  75  dolls.  2Q  dolls.  40  dolls. 
35  Gts.  and  16  dolls.    What  is  the  fum  which  I  owe  ? 

Anf.  1^1  Dolls.  I Z  Cts, 

Accountants  generally  omit  the 
the  comma  and  diftinguifh  cents  from 
dollars  by  fetting  them  apart  from 
the  dollars. 


ISCT.  II.  3* 


SUBTRACTION  oe  EEDFRAL  MONEY. 
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SUBTRACTION  oj  FEDERAL  MONEY. 

I.  F'rOM  Dolls.  8^3,17 
||ike,  DolU.  69,82 

j  OpERAtlOM 
I  863,17 
6  9, 8  2 


2.  From,  Dolh.  681 
take,  Dolls.  57,63 

Remainder,  ^o//r,  623,37 


Mmamc^rt    7  9  3>  3  5 

MULTIPLICATION  of  FEDERAL  AIONEY. 
I.IpFlo-vrer  be  Dol/sj  lo^z^  por  barrel vfh^X.  will  27  barrels  cod  ? 
Operation. 


25 
2  7 


7  I 
205 


7  5 
o 


Dolls.  2  7  6,  7  5  Anfwer. 

2,  MufcTlPLY  i?o//j.  76,  3^ 
r  Dolls  37,46 

i'/V^/^'/ Dolls,  2860,0710 


Point  ofF the  decimals  in  the  pro- 
duct according  to  the  rule  in  multi- 
plication of  decimals  ;  if  at  any  time 
there  fhallbe  more  than  three  decimal 
figures,  all  beyond  mills,  or  the  third 
place,  will  be  decimal  parts  of  a  mill. 


3.  Multiply  Z)<///j.  24,675  by 
Dolls.  13,63. 

ProduB  Dolls.  336,320  ,V?y 


DIVISION  £>/"  FEDERAL  MONEY. 

I,  If  2728  buihels  of  wheat  coft  Dolls.  2961,^  how  much  is  it  per  bufliel  ? 
Operation. 

JBuJbels. Dolls.  D.d.c.m.  When  the  dividend  confxfts  of  do!- 

2728)2961  (  I,  o  8  5  Anftoer,  larsonly,  if  there  be  a  remainder  af- 

2728  ter  diivifiou,  cyphers  mufl.  be  annexed 

.  ,  as  in  divifion  of  decimals.  ♦ 
23300 
21824 


14760 
13640 


M 
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DIVISION  OF  FEDERAL  MONEY. 


Sect.  II. 'J. 


2.  Divide  Dolls.  3756  equally  among  3.  Divide  Dolls,  16,      by  27, 

13  men  ;  v\Tiat  will  each  man  r  eceive  ?  P.roduSj  62  cents. 

ylnf"JU.  Dolls.  288,923  -0 


V'' 



/         reduction  0]  federal  money. 

Case  1. 

To  rtaucc  Pcimds,  Shillings,  Pence,  and  Farthings^  io  Dollars,  Cent^, 

atid  Mills, 
Rule. 

Set  down  the  pounds  and  to  the  right  hand  write  half  the  greateft  ere 
number  of  the  given  fiiillings  ;  then  confider  how  many  farthings  there  are  cor 
tained  in  the  given  pence  and  farthings,  and  if  the  fum  exceed  12,  increafe  it  b 
I,  or  if  it  exceed  36,  increafe  it  by  2,  which  fum  fet  doMai  to  the  right  hand  c 
half  the  greateft  even  number  ef  fhiliings  before  written,  remembering  to  ii 
creafe  the  fecond  place,  or  the  place  next  to  Ihillings  by  5,  if  the  Ihiliings  we 
an  odd  number  ;  to  the  whole  fum  thus  produced,aHnex  a  cypher  and  divide  tl 
fum  by  3  ;  cut  off  the  tliree  right  hand  figures  in  the  quotient,  which  will 
cents  and  mills,  the  reft  will  be  dollars. 

Examples. 

I,  R.RDUCE  £  47  ys.  loy.  to  Dollars,  Cents,  and  Mills. 
Operation. 

^  In  this  example  to  the   right  hand  of  poun 

^        ^  (47)  I  write  3  half  the  greateft  even  nu 

^0  of  the  given  Ihiilings  (7,)  the  farthings 

^"  J  ioif/(43)    increafed  by  two  (45)  bccaule 

2?  ceeding  36  and  the    fecond   place  increai 

.         S  ^  becaiife  the  fhiliings.  were  an  odd  nunib 

5  i  are  9;,  which  uira  written  to  the  right  hand 

•€     i   &      S  l^'i^e  3,    a  cypher  annexed,  and  the  fum  dlv 

§      f        ^  ^  cd  by  3,  gives  the  ^//^Wr,  j^y  Jol/ftrs,  980: 

2^  I      ^-  3 

te^  ^ 


Divide  by  3)  4  7  3  9  5 

DoHs.  i  5  7,  9    8    3  Jn/wen 


i!E«T.  II.  3„ 


REDUCTION  QF  FEDERAL  MONEY. 
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;  If  pounds  only  are  given  to  be  reduced,  a  cypher  miift  be  annexed  and  the  number 
■qw-ded  by  3  ;  the  quotient  will  be  dollars.  If  there  be  a  remainder  annex 
lore  cyphers  and  divid^j  the  quotient  will  be  cents  and  mills. 

When  there  are  no JloilUngs,  or  only  i  JJitlling  In  the  given  finn,  fo  there  he  no  even 
timber,  write  a  cypher  in  place  of  half  the  even  number  of  flnllings,  then  pro- 
ved with  the  pence  and  farthings  as  in  other  cafes. 

If  it  he  required  to  reduce  pounds, ^ppiUingSy  pence  ^c,(9  Dollars  and-ccnts  only,  the 
^phermuft  not  be  annexed  ;  in  this  cafe  two  figures  onty  niufl  be  cut  off  from 
le  quotient. 

,  A  LITTLE  prafcice  will  mak«  thefe  operations  extremely  eafy. 

I  2.  In     763  how  many  dollars, 
.ents  and  mills  ? 
^«/w^r,  2543  Dolls,  3  S  cts.ym^ 


^  -3.  In     17  Is,  6\d.  how  many 
.dollars,  cents,  and  mills  ? 
jdnP'juerj  Dulls.  56  92  3. 


4  In  109  3^.  8</.  how  many 
loUars  and  cents  ? 

Anfwerj  Dolls.  363  ,94 


5.  In  ^  86  60.  ^\d.\\Q>vj  many  dol- 
larsj  cents,  and  mills  ? 

Anjvier^  Dolls.  287,74. 


Cass  2. 

ijTa  rtkict  Dollars,  Ccrds,  and  Mills,  to  Pomds,  Shillings,  Pence,  and 

Farthings* 
Rule. 

Multiply  the  given  fum  by  3,  cut  off  the  four  right  hand  figures,  which 
ill  be  decimals  of  a  pound,  the  left  hand  figures  v.'ili  be  the  pounds.-    To  find 
he  value  of  the  decimals,  double  tlie  firft  figure  for  fhiilings,  and  if  the  figure 
a  the  fecond  place  be  5,  add  another  flrlUing,  then  call  the  fifjuresin  the  fecond 
|and  third  places,  after  deducting  the  5  in  the  fecond  place,  fo  many  fartl^ngs, 
.bating  i  when  they  are  above  12,  and  2,  when  they  are  above  36. 


92  REDUCTION  OF  TEDERAL  MONEY»  Sect.  H.  j. 

Examples. 

1.  Reduce  255  Dolls. cts,  6  m.to  pounds,  fhilllngs,  pence  and  farthings. 

Oesration. 

255406  In  this  example  having  multiplied  the 

3  given  fum  hy  3  and  cut  off  the  four  right 

 hand  figures  of  the  produd,  I  double  the 

76I6218  ^irft  figure  (6)  for  (hillings,  the  figures  in 

£']6  lis.  ^d.  Anfwerc  the  fecond  and  third  places  (21)  abating 

I  for  being  over  12,  (20)  1  confider  as 
farthings,  equal  to  ^d.  In  Dolk^  255,406 
therefore,  are  £']6  1 2s.  ^d. 

Here  8  in  the  fourth  place  of  decimals  (i^fiiTTy  of  a  pound)  being  of  inferior 
Value  is  not  reckoned.    The  lofs  in  this  place  is  always  lefs  than  one  farthing. 

/f  there  be  no  mils  in  the  given  fumf  multiply  as  before  and  cut  oS  three  fgures 
only. 

h  there  he  neither  cents  nor  millst  th,^.t  is,  if  the  ^iven  Jum  be  dollars^  multiply  by 
3  and  c«t  off  one  figui^  only. 

2,  In  Dolls.  392,75  how  many  pounds  3.  In  Dolls^  39>635  how  many 
Ihillings,  pence  and  farthings  ?                     pounds,  fiiillings  pence,  &<^.  T 

/infwert£ii']  i6s,  6do  ^«/wr,  ^ii  lyj.  5)f</, 


4.  Reduce  134  doUars  65  cents  to  $.  Rebuce  I^q^s  68410  pouiidls 

pounds,  fliillings,  pence,  and  farthings.  ^nd  fiiillings.  Anjioer,  J^'^^S  4"^ 

Anpwery  £./[0  is,  iol4^ 
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I        Supplement  to  Federal  Money^ 

!  QUESTIONS, 

'  I,  What  is  FEmRAi.  Mom^t  P  When  'was  its  eJlaUiJhmenh  and what  authavUy  .* 

Ii    2.  What  are  the  denominations  in  Federal  Money  ? 
!  3  Which  is  the  Unit  Money  ? 
4.  flofF  are  dollars  d'iflingu't/J:ed from  dimes f  centSi  and  mills  P 
I  5.  What  places  do  the  different  denominations  occupy,  from  the  decimal  point  ? 
f5.  ffqtF  is  the  /tddition  of  Federal  Money  perforrried  P  SuhtraSlion  P  Multiplication 
Z)ivifon  ? 

'^^  Br  tvhat  method  are  Founds i  Shillings t  Pence  and  Farthings  reduced  to  Fed' 
I  eral  Money  ? 

Ij  8.  Heiw  are  Dollars^  Dimes^  CentSy  and  M'^h  reduced  to  Founds,  Shillings^  Pence 
\  and  Farthings  P 

£xercifes  in  Federal  Money, 
'    I.  A  M&a  dies  leaving  an  eftate  of  2.  A  man  fells  1225  bufiiels  of 

i7 1 600  Dollars,  there  are  demands  a-       wheat  at  Dpi.  1,33  per  buftxel,  and 
againft  the  ^ftate  of  Dols,  39876,74  ;       receivesZ)(?/j.93,76fortranfportation  ;, 
tjje  refidue  is  to  be  divided  between       what  does  he  receive  in  the  whole  ? 
[•^  fons  ;  what  will  each  one  receive?  jinf'Ufer,  Dolls.  1^2^,01 

j       4nfiver,     II  Polls,  ^cts., 

—  rr  ^1 


SUPPLEMENi:  ro.  FEDERAL  MONEY. 


Sect.  II.  3. 


5.  llFnTTCE  375  Js,  6d |  to  Dol-  4.  In  ^7  13^*  ?yd.  how  many  dollars, 
lars  and  cent3.y//?/%ry,X)t>/x.  1250,256    cents  and  milh  )  Jfnfwer  Doh.  2$  61 


5.  Reduce  781,27  to  pounds  6  Reduce  Vo!s.  98,763  to  pounds 
fliillings,  peaqe,  and  farthings.  fhillings,  pence,  and  farthings. 

Anjwcr,  £  234  7f  ']\d.  Anjiuer.t£  29  I2j.  id. 


TABLE 

/br  reducing  Shillings  and  Fence  to  cents  and  Mills, 


Fence  | 
0 

0 

lis  1 

ShilL 

Cts.  Mills  1 
16  7 

Shili. 
2 

Cts.  Mills  j 
33  3 

Shill. 
3 

Cts.  Mills 
50 

Shill. 

Cts.  MUls  1 
66  7 

ShilL 

Cts.  Mills 
83  3 

1 

4 

18 

1 

34 

7 

5i 

4 

68 

1 

^4  7 

J 

2 

8 

«9 

5 

53 

8 

69 

5 

85  1 

4 

2 

20 

9 

37 

5 

54 

2 

70 

9 

87  5 

i 

4 

5 

6 

22 

3 

33 

9 

55 

6 

72 

3 

88  9 

5 

7 

23 

7 

40 

3 

57 

73 

7 

90  3 

3 

25 

6 

58 

75 

gx  6 

7 

7 

26 

4 

43 

59 

T 

i" 

76 

4 

93 

8 

11 

1 

27 

8 

44 

4 

61 

1 

8 

94  4 

9 

3  2 

5 

29 

2 

45 

8 

62 

5 

7v 

k 

2 

95  8 

10 

9  . 

30 

6 

47 

2 

63 

9 

6 

97  2 

1 1 

i 

'  15 

1 

3  i 

33 

48 

6 

65 

3 

i  82^ 

98  6 

To  fmd  tills  Table  the  Cents  and  Mills  in  any  fnm  ofllu^-'vi^gs  and  pence 
under  one  dollar,  look  tlie  llilliinri^'s  at  top,  und  the  pence  in  thcj^  ler  t  hand  coU 
umn,  then  under  the  iorraer  andpn  a  line  with  the  latter,  willbe  lourdthe  cents 
and  mil^ls  fought. 


Talh  for  feJuchig  Pounih}  bV.  to  Dollars^  i^c 
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TABLE 

^or  7'educing  the  currencies  cj the  feve.ral  United-  Statn  to  ih:  Federal 

Money. 


•s  j 

o 

^  t  3 

i 

1 

Q 

Q 
O 

4 

5 

o 

6 

7 

8 

9 

lO 

■  1 

•  2 

3- 

4 

5 

6 

7 

8 

9 

1 1 

1  2 

13 

14 

15 

16 

'7 

.8 

b9 

N.  Hamp. 

'  N.  Jeifey, 
Pennfylvania, 

MaiTachuf. 

N.  Yorif, 

S.  Carolina, 

and 

DclawarCj 

Conn,  and 

N.  Carolina. 

and  : 

Geor^na. 

Virginia. 

Marjiand. 

D.  ct.3.  in. 

D.  Gts.  m. 

D.  <ts.  m. 

D.  cts.  m. 

0,  0  0  3 

0,  0  0  3 

0,003 

0,  4 

0,  0  0  7 

0005 

o>  0  0  6' 

0.  9 

0.  0  I  0 

0  .     0  0 

0,  0  0  8 

0,  14 

O;     0     1  4 

O;      0      1  0 

0,  0  1  i 

0,       1  t> 

L/)  u  z  0 

0,     0  0 

0,  0  4  2 

0.  0  3  1 

0,  0  3  3  • 

0,    5  4 

0,  0  ^  6 

0,  0  4  *- 

0,  0  4  4 

0.    7  1 

0,  0  6  9 

0,  0  5  2 

0,  0  5  6 

8  9 

0,  0  8  3 

0,  0  6  2 

0,  0  0  7 

0,  10  7 

0,  0  9  7 

0,  0  7  3 

0,  0  7  0 

0.  I  2  5 

V/.  Ill 

0,  0  0  3 

0,  0  8  9 

0,  1  4  3 

0,  1  2  5 

0,  094 

Oj,  1  0  0 

0,  1  0  1 

u,  i  ^  9 

\J,  jl  <J  ^■ 

i  7  9 

^'^53 

0,    I   1  4 

0,   1   2  2 

0,  1  9  ^ 

0167 

o>  1  2  5 

^  3  3 

0.  2  t  4 

3  3  3 

0  ,     5  0 

0267 

0,  4  2  9 

W5    ^  vj 

r\    <"»    -»  r 

'  ,  0  /  5 

0,  ^00 

0,  6  4  3 

0.  u  0  0 

O;     5    0  0 

5  3  3 

0,  8  7 

*^  d  3 

0    t>  2  ^ 

r»    ^  rr 
0,  w  7 

1  ,  ^ ; 

'   Z  1 

■          ft  ^ 
0.    0  0  0 

1,280 

1,  1  0  7 

0,  «  7  5 

9  3  3 

1  .  a;  c;  0 

t  '  0    0  a 

'^'3  3  3  . 

1 J  0  Q  0 

1,  0  6  7 

i,  7  I  4 

1  con 

1,   1   2  5 

1 .  2  00 

i ,  9  2,  q 

1,007 

1.250 

J'  3  3  3 

2..  i  4  ?» 

i.  8  q  0 

J  ,  "  Q 

1.  /  6  7 

2,  00  u 

5  0  0 

1,6  0  0 

2.  5  7  i 

S5,  '  6  7 

1,625 

7  3  3 

2,  7  8  G 

-  3  3  3 

1'  7  5 

I,  8  6  7 

3,  000 

2,  500 

i«  8  7  5 

2,00  0 

3.2  1  4 

2 .  6  67 

2.00  0 

2,  :  3  3 

1   3.  4  2  4 

8  3  3 

2,  1  2:  5 

2,  2  6  7 

i  3^643 

3  J  0  0  0 

2.250 

2,400 

3,857 

3.  i  0  7 

i   2,  3  7  5 

2,  5  3  3 

4.0  7  t 

tmM  ^" 

TABLE 
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1 


S«CT.  II.  $^ 


New.  Hanip^ 
&c.  &c. 


Ne-iv  Jerfey, 
&c.  Sec. 


South 


&c. 


£ 
I 

2 

3 
4 
5 
6 

7 
8 

9 

10 

20 

30 
40 

50 

60 

70 

80 

90 
100 
200 
300 
1  400 
f  500 

1600 
700 

800 
900 
1000 


3'333 
6,567 
10,000 

i3'333 
16,667 
26,000 

a3>333 
26,667 
30,000 

33'333 
66,667 
100,000 

133-333 
166,667 
200,000 

23^333 
266,667 
300,000 

333.333 
666,667 
1000,000 

1333.333 
1666,667 
2000,000 

2333.333 
2666,667 
3000,000 

33i3.!33i 


D.c.m. 
2,666 

5.333 
8,000 
105667 

13.333 
16,000 
18,667 

21.333 
24,000 
26,667 

53.333 
80,000 
106,667 

i33'3^^ 
160,000 
186,667 

213.333 
240,000 
266,667 

533.333 
800,000 
1 066,667 

1333.333 
1600,000 
1866,667 

2133.333 

2400,000 
2666,667 


D.c.m. 

4,286 

8,571 
12,857 
i7'H3 
21,429 

25,714 
30,000 
34,286 

38.571 
42,857 

85.714 
128,571 

171.429 
214,286 

257>H3 

300,000 

342.857 

385,714  ' 

428,571 

^57.H3 

12855714 

1714,286 

2142)857 
2571,429 
3600,000 

3428,571 
3857.143 
4285,714- 
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,NewW.  I  Newtek.  iN^v  J^ey, 


South  CaroU- 
&c. 

Dol4/'8 


cts. 
,01 

,02 
,03 
,04 

.05 
so6 

>07 
,08 
,09 
,10 


s.d.  q? 
3 

1  2 

2  I 

3  o 


5  3 

6  2 


l:.s.d.q. 

2  O 
30 

33 
43 
53 
63 
73 
83 
92 


i 
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TABLE 

For  reducing  the  currencies,  (3c.  continui^d. 
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> 
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&c.  &c. 

.,  &c. 

cxC.  oCC. 

&c. 

Dolls,  cts. 

d. 

q. 

s.d. 

q- 

£.  s.d. 

q- 

s. 

d. 

q. 

,20 

I 

2 

2 

I 

7 

I 

I  6 

0 

1 1 

1 

i 

9 

2 

2 

4 

3 

2  3 

p 

I 

4 

3 

2 

4 

3 

3 

2 

2 

3  0 

0 

i 

10 

2 

i 

3 

0 

0 

4 

0 

0 
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0 

2 

4 

0 

3 

7 

I 

4  9 

2 

4  6 

0 

2 

9 

2 

J  70 

4 

2 

2 

<j' 

7 

I 

5  3 

0 

^ 

3 

r 

,80 

4  9 

2 

6 

4 

3 

6  0 

0 

3 

8 

3 

5 

4  3 

7 

2 

2 

6  9 

0 

4 

2 

2 

1 

6 

0 

0 

8 

0 

0 

7  6 

p 

4 

8 

d 

i2 

6 

6 

16 

d 

0 

0 

Q 

4 

d 

3» 

18 

0 

C 

I 

4 

p 

0 

I  26 

0 

14 

0 

0 

4» 
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0 

I 

12 

0 

0 

i  ip  0 

0 

18 

8 

c 

i 

lb 

0 

0 

b. 

0 

0 

0 

I  17  6 

0 

3 

4 

0 

i 

l6 

0 

6 

2 

8 

0 

d 

250 

d 

i 

8 

0 

0 

z 

2 

0 

0 

2 

16 

0 

d 

2  12  6 

0 

I 

12 

8 

0 

8, 

2 

8 

d 

d 

3 

4 

0 

0 

300 

d 

1 

17 

4 

0 

1  -9' 

2 

14 

0 

P 

12 

0 

p 

376 

0 

2 

2 

0 

0 

10, 
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0 

4 

d 

d 

d 

3  15,  ° 
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2 

6 

8 

0 

r 

6 

^8 

7  10  0 

4 

4 

^0 

.9 

12 

1150 

7 

0 

0 

40 

12 

16 

15  00 

9 

6 

8 

5® 

15 

20 

18  15  d 

II 

13 

4 

60 

iS 

24 

22  IP  d 

14 

0 

0 

70 

2i 

28 

26    5  0 

16 

6 

8 

i  ■  80 

24 

32 

30  06 

18 

13 

4 

.9C> 

27 

3^^ 

33  15  0 

21 

d 

d 

!  ioo 

30 

40 

37  10  d 

23 

6 

8 

— 1  j  200 

60 

80 

75  .P  P 

45 

13 

4 

300 

90 

120 

112  IP  p 

70 

6 

Q 

;  400 

126 

160 

150    p  d 

93 

8 

150 

200 

187  10  0 

116 

13 

4 

1  600 

180 

246 

225    0  0 

i\o 

0 

0 

ji  700 

216 

280 

262  io  d 

163 

6 

8 

} 

246 

320 

300    0  d 

186 

13 

4 

1 

1|  .$00 

iyo 

3^0^ 

337  10  0 

2IO 

0 

0 

i  iooo 

300 

400 

375    0  0 

^33 

6 

8 

1 

^  2Q06' 

600 

800 

.75^ 

466 

13 

4 

1 

(1.11'  5'">^'oo  , 

900 

1200 

1 125 

0 

0 

1 

2  i  i  4000 

1200 

1600 

I  coo 

933 

6; 

8 

1 3 1  1  5-000 

1500 

2000 

1875 

13 

4 

1 }  {  1  6000 

1800 

2400 

2250 

14.00 

0 

0 

j 

J 1  !  70*6 

2100 

2800 

2625 

!  16.^,3 

1 865 

6 

8 

1 J  i  1  8000 

2406 

3200 

3000 

^3 
0 

4 

jij  9000 

2700 

3600 

3375 

100 

0 

^0  10000 

3000 

4000 

3750 

2333 

6 

S 

i 

4: 
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SIMPLE  INTEREST. 


Sect.  11.  4. 


.Interest  is  the  allowance  given  fortheufe  of  money,  by  the  Bolrower  t6 
the  Lender.  It  is  computed  at  fo  many  dollars  for  each  hundred  lent  for  a 
year,  (per  annum )  and  a  like  proportion  for  a  greater  or  lefs  time.  The  higheft 
rate  is  limited  by  our  laws  to  6  />fr  C^w^.that  is  6  dollars  for  a  hundred  dollars,  6 
cents  for  a  hundred  cents,  £(>  for  a  ;^ioo  &c.  .  This  is  called  legal  interejli  and  is 
always  underftood  when  no  other  rate  is  mentioned. 

There  are  three  things  to  be  noticed' in  Intereft; 

1.  The  PitiNCiPAL  ;  or,  money  lent. 

2.  The  Rate  ;  or,  fum  per  cent,  agreed  oH. 
5.  The  Amount  j  or,  Principal  and  Intereft  added  together. 
Interest  is  of  two  ioTts,Jtmple  airid  compound, 

I.  Simple  Interest  is  that  which  is  allowed  for  the  principal  only. 

2-  Compound  Interest  is  that  which  arifes  frorff  the  intereft  being  added 
to  the  principd  and  (continuing  in  the  hands  of  the  lender  )  becomes  a  part  of 
ihe  principal,  alt  the  end  of  each  ftated  time  of  payment. 

General  Rule. 

1.  For  one  year,  multiply  the  principal  by  the  rate,  from  the  produ^  cut 
the  two  right  hand  figures  of  the  ddllars,  which  will  be  Cents,  thofe  to  the  le 
hand  will  be  dollars  j  or,  which  is  the  fame  thing,  remove  the  feparatrtx,  fro 
its  natural  place  two  figures  towards  the  left  hand,  then  all  thofe  figures  to  th 
left  hand  will  be  dollars,  and  thofe  to  the  right  hand  will  be  cents>  mills,  an 
parts     a  'l^iil. 

In  the  fame  ivay  is  calculated  the  iritcre/l  on  an^  fum  of  money  in  pounds, JhilHngs,  penc 
and  farthings,  tuith  this  difference  only,  that  the,  two  figures  cut  off  to  the  right  hand 
pounds,  mufi  be  reduced  to  the  loivefl  denomiriotidn,  each  time  cutting  off  as  at  Jirfl. 

2.  Fop.  tvJo  or  more  years ^  multiply  the  intereft  of  one  year  by  the  number 

years. 

For  months,  take  proportional  or  aliquot  parts  of  the  intereft  for  I  yea 
that  is,  for  6  months,  |  ;  for  4  months,  -f  ;  for  3  months,  |  &c. 

4.  FoiL  days,  take  proportional  or  alrquot  parts  of  the  inter  eft  for  i  month, 
lowing  30  days  to  a  month. 

Example^. 

I.  What  is  the  intereft  of  Dolls.  86,44  ^  for  one  year,  at  6  per  cent  ? 
Operation. 


Dolls,  cts.  th. 
:  86,  44  6  Priricipal. 
6  Rate. 


5|r8,  67  6  Inter efl. 


In  tlie  produft  of  the  principal  mul 
plied  by  the  ra:te  is  found  the  anfw 
Thus,'  cutting  off  the  tw6  right  ha 
figures  from  the  dollars  leaves  5  On 
left  hand  which, is  dollars  ;  the  two 
irres  Girt  61F (:i8)  are  cent-s,  the  next 


urc-  (6)  is  jTiins,  all  the  figures  which  may  chance  to  be  a't  the  right  hand 
mills,  are  piaits  of  a  mill,  hence  we  C0lle<5t  th^'y^^/w^/-,  5  dollars  18  cents,  6/cf 


an,! 
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2.  What  is  the  interefl:  of  Dolls.  365  14?/^  6wi;7/r,  for  3  years,  7  months^  and 
days? 

Operation. 

3  6  5,  I  4  6  principal, 
6  ra/f. 


(5  Months  1)2  il9  0,8  7  6  interefl  for  one  year, 

3 

i6  5,  7  2  6  2  8  interejl  for  3  j^^arj. 
f  Month        0, 9  ^  4  3  8  interejl  for  6  mow/y^j, 
6  Paysj)i>  82575  /«/<?r^ for  1  mow^A, 
,36514  interejl for  6 

7  8,  8  7  I  5  3  intereft  for  3  years,  7  months,  and  6 
days  ;  that  is  78  dolls.  87  cts.  ItV^w. 
Because  7  months  is  not  an  even  p^rt  pf  a  year,  take  two  fuch  numbers  as 
re  even  parts  and  which  added  togetlier  will  make  7(6  and  i,)  6  months  is  ^ 
f  a  year,  therefore,  for  6  months,  divide  the  intereft  of  i  year  by  2,  again,  i 
ponth  is  ■!•  of  6  months,ji^erefore,  for  i  months  divide  the  intereft  of  6  months  by 
For  the  days,  becauf6  6.  days  is  f  of  a  nionth,  or  of  30  days,  therefore,/2r 
daysy  divide  the  intereft  of  i  month  by  5.    L.aftly,  add  the  intereft  of  all  the 
)arts  of  the  time  together,  the  fiim  is  the  anfwer. 

3.  What  is  the  intereft  of  f^,l  i  7/.  6\d.  .  4.  What  is  the  intereft  of  1 6s.  8^/, 
jbr  I  year,  at  6,  per  cent.  for  one  year  ?      Anf.  i  JhilTmg. 

Operation, 
£,        d.  I  ^ 

T  I   T  6  z  »  ^  ^  /T 

6 


4 


20 


..5I65 
1 2 

^•718  3 
4 


ICO 
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I'/hfw  ihe  rale  is  6  fer  cent,  there  is  not,  perhaps,  a  more  concife  and  eafy  nvay  of 
cajluig  Inl&rrj}^  an  any  furn  of  money  in  Dollars,  Cents,  and  Mills  ^  than  hy  the  foUoiving 

METHOD. 

Vv'rtte  down  half  the  greateft  even  number  of  months  for  a  multiplier  ;  if 
tLeve  !;e  an  odd  month  it  muft  be  reckoned  30  days,  for  which  and  the  given 
clays,  if  any,  leek  hov^  many  times  you  can  have  6  in  the  fumof  them,  place  the 
for  a  decimal  at  the  right  hand  of  half  the  even  number  of  months,  al- 
ready fov.nd,  by  which  multiply  the  pi incipal  ;  obferving,  in  pointing  off  the 
producr,  to  remove  the  decimal  point  or  feparatrix  ^'Zfo^/i^z/rfj  from  its  natural 
place  towards  the  lefth^nd,  that  is,  point  off  ttvo  more  places  for  decimals  in 
the  produft,  than  there  are  decimal  places  in  "the  multiplicand  and  multiplier 
counted  together  ;  then  all  the  figures  to  the  left  hand  of  the  point,  will  be 
dollars,  and  thofe  to  the  right  hand,  dip.es,  cents,  mills,  &c.  which  will  ^e  the 
intercft  required,  ■  ' 

Should  there  be  a  remainder  in  taking  one  fixth  of  the  days,  reduce  it  to  a 
vulgar  fiaclion,  for  which  take  aliquot  parts  of  the  multiplicand.  Thus, 

If  the  remamder  be  ^— |'  <iivi<^^      multiplicand  by  6 

If  \—\  by  3  twice. 

If   .  — '■ —  5=4  and  -|  —    by  2  and  3. 

The  quotients  which  in  tliis  Avay  occur,  muft  be  added  to  the  produffl  of  the 
principal  multiplied  by  half  tjie  months,  &c.  the  fum  thus  produced,  will  be  the 
intereil  required.  "  '     '  ■ 

I '/hen  there  are  days,  hut  a  hp  number  than  6,fo  that  6  cannot  he  contained  in  them,  put 
a  cypher  in  place  of  the  decimal  at  the  right  hand  of  the  months,  then  proceed 
in  all  relpeifts  as  above  diredted. 

Note.    In  calling  intercft,  each  month  is  reckoned  30  days. 

Examples. 

I.  V/hat  is  the  intereft  of  Dolls.  76,54  for  i  year,  7  months,  and  11  days  i 

QpERATIOfj. 

7  6, 5  4  The  number  of  months  being  19,  the 

9,  6  greateft  even  number  is  1 8,  half  of  which  is 

  9,  which  I  write  dowm  ;  then  feeking  how 

45924  often  6  is  contained  in  41,  (the  fum  of  the 

6  8  8  8  6  days  in  the  odd  months  and  the  given  days) 

I         3827  1  find  it  will  be  6  times,  which  I  alfd  fet 

•J         2551  down  at  the  right  hand  of  half  the  even 
number  of  mpiifhs  for  a  decimal,  by  which 


j^nf.     7,4  I  16  2  together  I  multiply  the  principal.    In  taking 

"--r-'  one  fixth  of  the  days  (41)  there  will  be  are- 

^    ^  mainder  of  5==:^  and  \  for  which  I  take,  firft 

Q  one  half  the  multiplicand,  that  is,  divide  the 

multiplicand  by  2,  then  by  3  and  thefe  quo- 
tients added,  yvhh  the  produils  of  half  the  e- 
vcn  number  of  mxOnths  Sec.  the  fu'm  of  them  will  fliew  the  intereft  required, 
chfcrving  to  count  oft /wi?  more  figures  for  decimals  in  the  product  than  there 
arc  decimal  figures  in  boui  the  multiplier  and  multiplicand,  counted  together. 

For  ihe  ccrxifcnefs  and  fmpHcity  of  the  above  method,  it  is  conceived,  that 
ri-.ihud'jis  v/ill  reccmmend  it  to  their  Pupils  in  rreferance  to  any  oth:r. 
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2.  What  is  the  intereft  of  Dolls, 
5,93  for  2  years  and  8  months  I 
jinf.  94  cents  8  ??3i//f . 


3.  What  is  the  intereft  of  DoUsi, 
67,62  for  3  years  and  2  montlis  ? 
Jnf.  1 2  i/c?//^.  84.  cpts  7 


4.  What  is  the  interell  of  91 
oents  for  27  years  ?  When  the  interell  oii'any  fum  is  requtr- 

AnJ.  14  dells,  'jj^cts  2m,  ed  for  a  great  number  of  years,  it  will  be 

eafier,  firft  to  find  the  intereft  for  i  year, 
/  then  multiply  the  intereft  fo  found  by  the 

^  'iiumber  of  years. 


'  -2-  7 


5.  What  is  the  intereft  of  Dolls. 
,  2870,32  for  10  days  ? 

Anf.  4  Dolls,  78  cts.  3  m. 


Wmw  the  rate  is  any  other  than  6  per  cent.  f,nd  ihf  inter efl  at  6  per  cent,  then 
divide  the  interejl  fo  found  by  fuch  parts  as  the  interefl  at  'the  rate  required^  exceeds 
or  falls  Jhort  of  the  interejl  at  6  per  cent,  and  the  quotient  added  to  or  fuhtraSed  from 
the  interejl  at  6  per  cent,  as  the  cafe  may  le^  uoill  give  the  interejl  at  the  rate  required. 

6.  What   is  the  intereft  o£  Dolls.  7.  What  is  the  intereft  of  Dolls. 

1 3 7,84 for  2  years  and  6  months  at  5       79>oj  for  10  months  at  8 per  cent  P 
percent?    Anf.  Dolls.  1^,2^  Anf  Dolls.  ^,2']  I, 


Jtlj 

not) 


T? 


-  /^^  - 
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Sect.  II.  4. 


8.  What  is  the  intereft  of  iJoZ/jj^:  •<9.  What  is  the  intereft  oi  Dolls, 
2,29  for  I  month,  19  days,  at  3  per  ?  8  for  2  years,  14  days,  at  7  per  cent  ? 
c£6*  ?  Anf.  9  mills.  AnJ*  2  Bolls.  ^6  cts.  9  mils..  , 


ic.  What  is  the  intereft  of  Dolls ^ 
1 5oo  for  one  year  and  3  months  ? 
P  Anf.  120  dolls. 


II,  What  is  the  intereft  of  Dolk^ 
5,8  n  for  I  year  and  1 1  months  ? 
Anf.  66  cents  8  m«7/f. 


r 


12.  What  is  the  intereft  oi  Dolls, 
'.'j,6B  for  II  months  and  28  days  ? 
Dolls.  1,054 


15.  What  is  the  intereft  of  JDo/Zx^ 
861,12  for  9  months,  25  dayi  at  7 
f>ercent  ?       An/,  394 


14,  What  is  die  intereft  of  105,61  1 5.  What  is  the  intereft  of  Dolls,  8$ 
I  year,  7  months,  and  6  days  ?  for  9  months  ?   ^w/  Da/Zx.  3,87. 

An/.  10  Dolls.  I  p'cti.  Sm. 
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16  WHATisthemtereftof78^A  ^7-  What  Is  the  interea  of  812 

Jets  for  ?  years  10  months,  and  3  dolls,  30  cts.  for  2  years,  8  months, 

days?*  jinf.     dolls,     cts,  5  and  4  days  s 

'         ^  jtr/.  ISO  dolls,  so  cts.  ^m. 

-  ^     .^^J^J  ^^^^ 


^  To  this  nioie  of  computing  mtereft,  I  would  add  froth  the  Majachufetts 

METHOD 

t)f  computing  the  intereft  due  upon  bonds,  noks,  &c.  when  partial  pay ' , 
ments  may  at  different  times  be  made,  as  eflabli/hed  by  the  Courts  of 
.Law  in  Majfachufelis, 

"   '  Rule. 

Cast  the  iril;ereJ(i  up  to  the  firft  paymeiit,  and  If  the  payment  exceed  the  In- 
tereft, deduct  the  excefs  from  the  principail^  and  caft  the  int,ereft  upon  the  re- 
mainder to  the  tinie  ©f  the  fecond  payment.  If  the  payment  be  lefs  than  tlie  in- 
tereft, plice  it  by  itfelf,  and  caft  on  the  intereft  to  the  time  of  the  next  payment, 
and  fo  on,  until  the  paLyments  exceed  the  intereft:,  then  dedudl  the  excefs  from  the 
principal,  a»d  proceed  ^s  before; 

Suppose  A.  fliould  have  a  bond  ag.iiiift  B.  for  1166  dollars,  66  cents,  and  6 
inlUs,  dated  May  1796,  ripori  which  the  following  payments  ftiould  be  made,* 
tiz. 

,  DoUarsi  Millsy      Months,  Days 

1.  December  25,  1796,'  -       =.       166,  666  7  24 

2.  July  10, 1797,  -  -  16,  666  6  15 

3.  September  i,  1798,  -       -         co,  oOo  13  2i 

4.  Junq  14,1799,  -  -  33^,333  9  13 

5.  April  15,1800,  *  i  620,  000  10  I 
What  will  be  due  upon  It  Auguft  3,  1 80 1  ?  15  18 

Anfiver,  Dolls.  237  96C/J. 
To  facilitate  the  operation,^  let  the-fpace  of  time  from  the  date  of  the  Bond 
to  the  day  of  the  iirft  payment^  and  from  the  time  of  one  payment  to  that  of 
another,  and  froni  that  of  the  kft  payment  to  the  time  of  fettlement,  be  firft 
comp iitcd  and  fet  down  againft  the  day  of  payment;,  as  above.    Ttien  fet  dov.T. 
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SIMPLE  INTEREST. 


Sect.  II.  4. 


the  fam  on  which  the  Intereft  is  to  be  caft,  with  the  intereft  and  payments  in 
columns  thus, 

Intereft. 


Principal. 


Dolls.  Mills. 
1166,666 
121,167 


1045,499 
1045,499 
1045,499 

245,093 


800,406 
S19M1 


220,559 


Time. 


Payments. 


Dolls.  M. 
166,666 


16,666 
50,000 
333'333 


399^999 

62O>00O 

03 

The  laft  remainder  220,  559 

intereft  from  the  laft  payment    1 7,  203 


Excefs. 

Dolls.  M. 
121,167 


245>o93" 
579>S47 


Sum  due  Aug.  I  ft.  1 801  237,762 
2.  Supposing  a  note  of  867  dollars,  33  cents,  dated  Jan.  6,  1 794,  uponwhicH' 
the  following  payments  ftiould  be  made,  viz. 

Dolls,  cts. 

1.  April  16,  1797.  -  -  136' 44 

2.  April  16,  1799,  -  319, 

3.  Jan.  r,  1800,  -  -  518.  68 
Vhat  would  be  due' July  1 1,  iSoi  ?       Jnf. ■Dolls.  2 15,10 J 


Compound  Interest 

Is  Calculated  by  adding  the  intereft  to  the  principal  at  the  end  of  each  year 
'and  making  the  amount  the  principal  for  the  fucceeding  year  ;  then,  the  given 
principal  fubtradted  from  the  lajl  amouni,  the  remainder  will  be  the  compound 
intereft. 

How,  and  on  what  debts,  intereft  is  fdcured  by  writtten  inftrument,  fee,  Oh/er- 
•vatiens  on  Notes ^  under  the  Art.  Forms. 


Sect.  II.  4,  SUPPLEMENT  to  S.  INTEREST. 


Supplement  to  S,  Interejl. 

QUESTIONS; 

1  Wha7  is  intereji  ? 

I.  WsAT  is  umlerjlood  ly  6  fer  cent  ?  5  r£K  cf.nt  ?  8  fzr  cent  P  id'c. 

3.  What  per  cent, per  annum  is  allonved  Ij  laiv  to  theLenderfor  the  vfe  of  his  money 

4.  What  is  tmderjlood  by  tJk  FkiNCiFAL  ?  the  rate  ?  the  amount  P 

5.  Of  ho'aJ  many  kinds  is  intereji  ?  in  'U^hat  does  the  difference  corffl  P 

6.  Hoir  is  fimple  intenfl  calculated  for  one  year,  in  Federal  3Icmy  P 

7.  For  more  years  than  one.,  hotu  is  the  inierefi  fourid  ? 

8.  When  there  are  months  and  days  nxihat  is  the  niethodof  procedure  ? 

9.  What  other  method  is  there  of  cafdng  intereji  on  fums  in  Federal  Money  ? 

10.  When  i.':e  days  are  a  lefs  number  than  6,  fo  that  6  canfiot  Le^  contained  in  ihen:t 

what  is  to  be  done  ? 

11.  Ildrr  is  Ji77iple  intereji  caj  in  pounds,  JJ/iiUngs,  fence,  and  farthings? 

'  12.  When  pa>rtial  payments  are  made,  at  different  times,  hoiv  is  the  inter  J:  caictdattd, 

Exercife.s  in  Simple  Jnterefi. 

I.  V/ HAT  is  the  iiitercft  of  916,  Dolls,  2,-  What  is  the  interefl  of  93  dolis-- 
i^i  etSi  for  i  year,  and  4  months  ?  iy  ctsi  11  aays  ?    Anf  17  ctSi 

Arfnuer,  Dolls.  73,357 


3.  What  is  the  intereft  of  Dolls  5,19  4.  What  is  the  interefl  of  DoJh. 
for 7  months?  1,07  for  3  years,  6  months^  and  15 

Anfwzr,  \%:ts..  I'n.  days  ? 

Anf-iver.^  22cenfs,  'jm. 


G 


'  -~—  '  "f! 

xo(5  SUPPLEMENT  to  S.  INTEREST.  Sect.  II 4.  i 

5.  What  is  the  intereft  of        i  is.  6.  What  is  the  intereft  of  Dolls 

3|i  for  a  year  and  2  months  ?  273>Si  at  7  Z'^'"  ^^«'«  for  i  year  and 

Anfiuert  £iZ  1%  2l.  to  days  ^,  4»fwer,  Volh,  19,677 


7.  SuPTOsrMG  a  note  of  i3o//j.  ^17,92  dated  July  5, 1797'  on^ivhich  tvere  the 
following  payments,  Sept.  13,  I'^ggsDolls,  208,04.  March  10,  1^00  Dolis.  76  j 
wfeat  was  the fum  ctee  Jan.  i,  i8qi  ?  i)e/^f.  83^991 


Sjct,  n.5.         eOMPOUOT)  MULTIPLICATION.  loV 

^      5   Compounli  iHuWicatwm 


Compound  MuLxiPLicATiOf*  is  when  the  Multiplicand  confifts  of  feveral 
denominations.    It  is  particularly  ufeful  in  finding  the  val^ue  of  Goods. 

The  different  denominations  in  what  was  formerly  called  Lawful  Money,  ren- 
der this  rule,  with  fome  others  in  Arithmetic,  as  Compound  Divijion  and  Praalcey 
rules  of  great  ufefulnefs,  quite  tedious,  and  the  variety  of  cafes  neceflari.ly  intro^ 
duced,  extremely  burthenfome  to  the  memory.  This  lumber  of  the  mind  might 
be  almoft  wholly  difpenfed  with,  were  the  habit  of  reckoning  in  Federal  Money 
generally  adopted  thro  the  U.  States. 

For.  important  reafons,  Pounds y  Shillings,  Pence,  and  Farthings  otight  to  fall 
wholly  into  difufe :  Federal  MoKey  is  our  National  Currency ;  tl^e  Scholar 
might  encompafs  the  moft  ufeful  rules  of  Arithmetic  in  half  the  time,  the  value 
of  commodities,  bought  and  fold,  might  be  caft  with  half  the  trouble,  and  with 
much  lefs  liability  to  errors,  were  all  calculations  in  money  unlverfally  made  in 
Dollars,  Cents,  and  Mills.  But  this,  to  be  praftifed  muft  be  taught ;  it  muft 
be  taught  in  our  Schools,  and  fo  long  as  the  prices  of  goods,  and  almoft  every 
man's  accounts  are  in  Pounds,  Shillings,  Pence,  and  Farthings,  this  mode  of  reck- 
oning muft  not  be  left  untaught. 

To  comprife  the  greater  ufefulnefs,  and  alfo,  to  fliew  the  great  advantage 
which  is  gained  by  recl^oning  in  Federal  Money,  I  have  contrafted  the  two 
modes  of  account,  and  in  fe'parate  columns,  on  the  fame  page,  have  put  the  fcrme 
jjueftions  in  Old  Lawful,  and  in  Federal  Money, 

Operaejon? 


In  Pounds, Shill.  Pence,  Farthings. 
Case  i. 

W HE.v  the  quantity  does  not  exceed  1 2 
yards,  pounds,  fet  down  the  price  of 
I  yard  or  pound,  and  place  the  quan- 
tity uftderneath  the  loweft  denomina- 
tion for  a  multiplier.  Begin  by  mul- 
tiplying the  loweft  denomination  and 
carry  by  the  fame  rules  from  one  de- 
nomination to  another,  as  in  Com- 
pound Addition. 

ExAxMPLES. 

I.  What  will  7  yards  of  cloth  coft 
at  9/5  per  yard  P 

Operation.  ! 
^.  d. 

095  price  of  I  ^ard. 
7  yards. 


Anf.        5  II  price  of  ^  yards. 
I  SAY,  7  times  y  is  35  pencenra/i  i.  I 
fet  down   11  and  carry  2,  faying,  7 
times  9  is  63,  and  2  I  carry  is  65J.— 
£■1  5J-.  which  I  fet  down.  I 


In,  Dollars,  Cents,  and  Ullh^ 
In  all  Cases. 

Multiply  the  price  and  quar.tity 
together  according  to  tbo  rules  of  mul- 
tiplication in  Decimal  Fractions  and  Fed- 
eral Money,  and  the  produft  will  i?e  the 
anfwer.    That  is. 

Multiply  as  in  fimple  multiplica- 
tion, and  from  the  produdl  point  off  ib 
many  places  for  cents  and  mills  aj 
there  are  places  of  cents  and  mills  ia 
the  price. 

Examples. 
I.  What  will  7  yards  of  cloth  coft 
2LtDoll.  1,57  (equal  to  gf^J  per  yard  I 
Operation. 

D.  cts.  As  there  are 

I,  57  Price,  two  decimal 

7  quantity.       places  in  the 

— :   price  fo  I  make 

Anf.  10,  99^rii:^  o/'9j'(^j-.  two  in  the  pro- 
dud. 

\ 


Jo3  COMPOUNI)  MULTIPLICATION.         Sect,  11. 

Poimds.SkilL  Pence,  Farthings,  \         Dollars,  Cents,  Mills. 


1.  What  >vill  p  ppunds  cf  fugar  coll 
at.  I  Of/. /fr  pound  ?       Anf.  7/6 


3.  What  will  6  yards  of  cloth  coft 
Q.'^  £'i  lOtf.  5^/.  peryard  ? 


Case  2. 

WHf.N  the  quantity  exceeds  1 2  and  is  a- 
ny  number  within  the  multiplication  Tables 
inultiply  by  two  fuch  nujubers,  as 
when  p^ultiplied  together,  will  produce 
the  given  quantity. 

If  no  two  numbers  will  do  this  ex- 
aftlTj  multiply  by  two  fuch  numbers  as 
come  the  neareil  to  it,  and  by  the  defi- 
ciency or  excefs,  multiply  the  multipli- 
cand, and  this  produft  added  to,  or 
fubtrafted  from  tlie  firft  produft,  as  the 
cafe  may  require,  gives  the  anf^ver, 
Examples. 

I.  W HAT  will  42  yards  of  cloth  cpft 
s.t  15/9  per  yard  ? 

Operation. 
£,  s.  d. 

o  15    p  price  of  i  yard. 
Multiplied  hy  6 


4  14   6  price  of  6  yds. 
Multiplied  by  7 

yfTif.  33    I    6  price  of  ^2  yds. 

Because  6  times  7  is  42,  I  multiply 
the  price  of  I  yard  by  6  and  this  pro- 
f3ud  by  7,  as  the  rule  direds. 


2.  What  will  9  pounds  of  fugar 
coft  at  Dolls,  0,1 39 per  pound  ? 

Mf.  Doll  1,251, 


3.  What  will  6  yards  of  elotli  coft 
at  Dolls.  5,07  per  yard  ? 

Jnf,  Dolls.  ■^QjOfZ 


4.  What  will  42  yards  pf  cloth  coft 
at  Dolls*  2,625  P^^  y^^*^ 
Operation. 

D.cts,  «. 
2, 6  2  5 
42 


5250 
10500 

Dolls.  I  I  o,  2  5  o  Anfwer. 


$£CT.  II.  5. 

Founds,  Skill.  Pence,  Farthings, 
r  2.  What  will  125  yards  of  cloth  coft 
^t  5/7  per  yard  ?    Jnf.  £.^4,  17  n 


COMPOUND  MULTIPLICATION. 
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Dollars^  Cents,  Mill's. 
5.  What  will  125  yards  of  cloth 
cgfi  at  Q3  cents  per  yard  ? 

Jnf.  Dolls.  ;  16,25. 


3.  What  will  51  pounds  of  tea  coll 
at  2/5 per  lb.         AnJ.  £.S  iSs, 


6.  What  will  51  povmds  of  tea  co^ 
at  Dolls.  0,^83  per  lb.  ? 

Anf^  Dolls.  20,73  3» 


4.  What  will  130  yards  of  cloth 
coft  at  £.2  is.  gd.  per  yard  ? 


Case  3. 

Whew  the  multiplier,  that  is,  the  guanli 
ty,  exceeds  144,  multiply  fir  ft  by  10  and 
tjiis  product  again  by  10  which  will 
give  the  price  of  100  yards,  &g.  and  if 
the  quantity  be  even  hundreds,  multi- 
ply the  price  of  one  hundred  by  the 
number  of  hundreds  in  the  quellion, 
and  the  product  will  be  the  anfwer  ;  if 
there  are  odd  numbers,  multiply  the 
price  of  10  by  the  number  of  tens,  and 
the  price  of  unity,  or  i,  by  the  number 
of  units,  then  thefe  feveral  produds  ad- 
ded togethet  will  be  the  anfwer. 


7.  What  will  130  yards  of  cloth 
coft  at  Dpfls.  7,25  per  yard  ? 

Anf,  Dolls.  942-359« 


;  !0 


COMPOUND  MlTLTIPLICAtlON. 


Sect.  II.  5. 


Founds,  Skill.  Penes,  Farthings. 
Examples. 

I.  What  tvill  563  yards  of  cloth 
00ft  at /".I  6s.  'jd.  /frpard  I 
Operati-on, 
£.  s.  d. 

167  price  of  i  yard. 


13    5  \o price  of  \o yds. 
10 


132  18    J!^.  price  of  IQO  ydf. 
5 


0  r/ 
■J,  fi 


664  II     8 price  of  ^00 yds. 
10yds.  79  15    o  /r/V^  c/  60  yds. 
:s  I  yd.     3  19    9  price  of  i  yds. 


^n/.  748    6    S price  of  yds. 
2.  What  will  328  yards  of  cloth 
ecit  at  loj.  6|^.  per  yard  ? 


Dollars,  Cenis,  Mills. 

8.  \Vhat  will  563  yards  of  cloti). 
coil  at         4,43  /^r  yard  ? 

Operation. 
7*iafr</j  563 
Dol/s.  4,4  3 


^.  1689 
2252 
2252 

2  4  9  4,  o  9  ^«/. 


9.  What  will  328  yards  cloth 
coft  a«         j,757/«-  yard  ? 

jnf.  Dolls,  576,2^6 


WiiAT  Will  624  N'aids  of  cloth 
it-  1 Si/,  per  yard  ? 


10.  What  will  624  yards  of  cloth 
coil  at  Bolls.  2,1  II  /fr  yard  ? 

^'Irf.  DoUs.  1 3 1 7,2 6|, 


Sect.  Ih        StrPPLEMENT  to  0.  MULTIPLICATION. 


Ill 


Supplement  to  Compound  Multiplication. 


QUESTIOKS. 

1.  jVaAT  is  Compound  Mttlilplkation  ? 

2.  f^H^T  is  its  ufe  ? 

3.  j^RE  cperatlons  mojicafy  in  Old  LattPvl,  Or  in  FedeRjIL  Money  P 

4.  WHAt  is  the  rule^or  Compound  Multiplkation  P 

5.  When  the  quantity,  that  is,  the  Multiplier.,  exceeds  1 2  and  is  'within  the  MuItlpU- 

cation  Tahky  what  are  the  Jleps  to  be  taken  P 

6.  Whsn  no  t<wo  numbers  multiplied  together  titill  produce  the  given  quantify,  ivhaf 

then  is  to  he  done  P 

7.  When  the  multiplier  exceeds  144,  fwhat  is  the  methddof  procedure  ? 

8.  Wnm  the  price  of  goods  are  given  in  Federal  Money,  nvhat  is  the  general  and  laii- 

verfal  rule  for  finding  their  'value  by  multiplication  P 

Exercifes  in  Compound  Multiplkation 


1.  A  MAN  has  38  filver  cups,  each, 
one  weighing  I  OK.  ^  pints.  i6grs. 
how  Much  filver  do  they  all  contain  ? 

Anftver^  ^b,  8  ofc.  I  <^pnvis.  8  grs. 


2.  If  a  man  travel  34  miles,  3  fur- 
longs, and  1 7  rods  in  one  day,  hew- 
far  will  he  travel  in  62  days  i 

Afifivery  2134  miles,  ^fur,  1 4  7Tt/<-. 


3,WfrAT  will  235  yards  of  cloth 
tome  to  at ^ I  is.        per  yard  ? 


4.  If  a  hoife  run  2t  mile  in  1 2  niiii - 
utes,  16  feconds,  in  what  time  would; 
he  go  176  miles  ? 

Atifniery  iD.  iih.  58m.  56i 


Hi 


COMPOUND  DIVISION. 


Sect.  15. 0^ 


Compound  Division  is  the  dividing  of  different  dcnomlnati-ons. 

Operations 

In  PourJs, Skill  Pence,  Farthings.         In  Dollars,  Cents,  Mill 
Cass  1. 

Wbsn  the  Dlvifor,  that  Is,  the  quan 


t'ity  does  not  exceed  12,  begin  at  the  high- 
eft  denomination,  and  in  the  manner  of 
Ihort  divifion,  find  bow  many  times  the 
divifor  is  contained  in  it,  plac-e  the  quo- 
tient under  its  own  denorTiination,  and 
if  any  thing  remain,  reduce  it  to  the 
nest  lefs  denomination,  and  divide 
as  before  ;  fo  proceed  thro  all  the  de- 
nominations. 

2.  If  the  quantity  exceed  I2,  and  then 
be  any  tiuo  numbers,  auh'ich  muitipUed  to- 
gether ivill  produce  it,  divide  the  price 
firft  by  one  of  thofe  nuriibers,  and  this 
quotient  by  the  other. 

Examples. 

i.  If  5  yards  of  cloth  ccfl^^.  3  13J. 
6d.  what  is  th^tper  yard  ? 

Operation. 
s.  d, 

5)3     13       price  of  S yds. 


In'  all  Cases, 

Divide  the  price  by  the  quantity, 
and  point  off  fo  many  places  for  cents 
and  mills  in  the  produdt  as  there  are 
places  of  cts.  and  mills  in  the  Dividends 
/f  the  quantity  be  a  iompqfite  number^ 
that  is,  produced  by  the  multiplication 
of  two  lefs  numbers,  the  operation  may 
be  varied  by  dividing  the  price  firil  by 
one  of  thofe  numbers  and  this  quotient 
by  the  other," 

ExampleS. 

I.  If  5  yards  of  cloth  coil  VoUs. 
2  5  what  f  s  that  per  yard  ? 

Operation. 

D. 


5)1 


cts. 

2,2  5 


Jrif.       2,  4  5 


There  are  two 
decimal  places  iu 
the  dividend.  I, 
therefore,  point 


O     14    2>  \  price  of  I  yd. 

Finding  I  cannot  have  the  diVifor 
(5)  in  the  firfl  denomination  (;^.3)  I 
reduce  it  to  friillings,  {60)  and  add  in  ^ 
the  13  lliillings,  which  make  73  fhill- i 
ings,  in  which  the  divifor  (5)  is  con-! 
tamed  14  times,  and  3  remain  ;  I  fet 
dov:n  the  14  and  the  remainder  {'ifyd- 
lings J  reduced  to  pence  (36)  and  the 
6d.  added  make  42  pence,  in  which  the 
divifor  is  contained  8  times  and  ttvo  re- 
main ;  I  fet  down  the  8,  and  reduce 
the  2  pence  to  farthings  (8)  in  which  I  i 
have  the  divifor  once  {iqr.  or  {d.)  and  j 
a  remainder  of  |  of  a  farthing,  which  | 
being  of  fmajl  value  is  ncgleftcd. 

2.  If  48  yards  of  cloth  cell  iSs. 
4^  J.  what  is  tiiat  per  pard  ? 


off  two  places  for  decimals,  or  cents  m 
the  quotient. 


2.  If  48  yards  of  cloth  coft  Dolh. 
i6>o6  what  is  that  per  yard  ? 

Anf.  Dolls.  0,33.- 


Sect.  11.  6. 


COMPOUND  BIVISION. 
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Pounds,  Skill.  Pence,  Farthings. 

3.  If  24  lb.  of  tea  c€^  £.2  7^.  gld. 
v*'wrhat  is  that  per  lb  ? 

jin/.£.0  U.  I  lid. 


4«      35  yar(is  of  elotn  coft;i^.42  6s. 
what  is  that  per  yard  ? 

^rt/.j^.I  4x.  2|J. 


Case 

f .  «  HArma  the  price  of  an  hundred 
M^eigbt.  (llilb.J  to  Jlnd  the  price  of  i  Ih. 
divide  the  given  price  by  8,  that  quo- 
tient by  7,  and  this  quotient  by  2,  and 
the  laft  quotient  will  be  the  price  of 
ilb.  required." 

2.  h  the  numher  of  hundred  nuetght  he 
more  than  one,  firft  divide  the  whole 
price  by  the  nuniber  of  hundreds,  then 
proceed  sts  before. 

Examples. 

If  i  cwt.  of  fugar  coft  js. 
6d.  what  is  that  per  Id. 

Operation.; 

£'  -f"    d.  q. 
8)3    7    6      price  I  cwf.- 

7)0    8    5    1  price  of  I /^Ih.  or  \  cwt, 

2)      12    2  price  of  ilk  or -^^  civti 


Dollars,  Cents,  Mills. 

3.  fr  24  lb.  of  tea  coR  Do//s.  7,97 
what  is  that  per  lb.  ? 

^nf.  Doll.  0,332. 


4.  If  35  yards  of  cloth  coft  Dolls. 
141,103  what  is  that  per  yard  ? 

Anf.  Dolls.  4,031 


TWE  fahle  mdy  be  done  in  Federal 
Money. 


5.  If  I  cwt.  offiigaf  coft  DolL  11, 
z^cts.  what  is  that  per  Ih  ? 

Anf  ,10  cents. 


Anf.  o    7    I  price  of  t  lb. 


il4 
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Founds,  Sliill  Pence,  Farthings, 

2.  If  3  cwti  of  cocoa  coft;^.i5  Is,- 
4//.  what  is  that  per  lb,  ? 


Dollars^  Cents,  Mills. 

6.  If  8  cwt.  of  cocoa  coft  Dolls.  51 
j2 2 3  what  is  that  per ?  , 
jinf.  5  cents  7  mills. 


3.  If  3  cwt.  of  fugar  coft;^.i5  13^.  ^-^  ^  cwt.  of  fugar  coft  Dolls.  5.3: 
what  IS  that  per  IL  ^  ,167  what  is  that  per  lb,  P 

^4-  '^^^'  Jnf.  IS  cents,.  Smilh. 


Case  3-. 

U'^HEK  the.,  div'ifor  is  fuch  a  number,  as 
cannot  be  pradifced  by  the  multiplication  erf 
fmall  numbers,  divide  after  the  nianner 
of  long  divifion,  fetting  down  the  work 
cf  dividing  and  reducing,'' 


Sect.  II.  6- 


Founds,  Skill  Pence,  Farthings. 

Examples. 
I.  If  46  yards  of  cloth  coft;^,  53 
50J.  6d.  what  is  that  per  yard  ? 
Operation. 
£,  ^.    d.  £.  s.  d. 
46)53  10    6  (i    3  3?-^«A 
46 


7 

to 


COMPOUND  DIVISION. 

Dollars,  Cents,  Mills. 


8.  If  46  yards  of  cloth  coft  Dolls.  1 7 
,416,  what  is  that  per  yard  ? 

Anj.  Dolls.  3>87S^ 


46)150(3 
138 


46)150(3 
1^8 


46)48(1 
46 


2.  If  263  bufhels  of  wheat  coft  ^,86  j  9.  If  263  bufliels  cfwheat  coft  DoMs. 
ojjs*  lod.  what  is  that  perbwfhel  ?  ^        [287,973  what  is  that  per  bufhel  ^ 


Jnf.  £,0  6s.  6^d. 


Ai^f.  Dolls.  i}093. 


3.  If  670  gallons  of  wine  coft  ;^.i47 
I*.  i\d.  what  is  that  per  gallon  ? 

AnJ.  £.0  4J.  ^\d. 


10.  If  670  gallons  of  wine  coft 
j9o//j".'490,32  what  is  that  per  gallon  ? 

Anf.  73  cents. 


Tl5 


SUPPLEMIMX  to  COMPOUND  DIVISION.    Sect.  II  6. 

Supplement  to  Ccwpound  Divijiorif 


QUES'^IONS, 

1.  What  Is  Compound Dinji/lon  ? 

2.  When  the  price  of  any  quantity,  not  exceeding  12,  of  yards,  pounds,  Wc.  is  giveu^ 

in  pounds,  fhillings,  pence,  and farthings,  hoiv  is  the  price  of  one  yard found  ? 

3.  When  the  quantity  is  fuch  a  number,  as  cannot  be  produced  by  the  multipUcaticn  of 

fmall  numbers,  ivhcit  h  the  method  of  procedure  ? 

4.  Havinq  the  price  of  an  hundred  weight  given,in  nvhat  'W  ay  is  found  the  price  of  ilbr 

5.  If  there  are  fever al  hundred  nu  eight,  iJohat  are  the  feps  of  operating  ? 

6.  When  the  price  is  given  in  Federal  Money,  what  is  the  method  of  operating  ? 

Ex§rcifes  in  Compound  J)iv'\fion, 

Operations 


Jti  Pounds,  Skill.  Pence,  Farthings. 

I.  If  10  fhecp  coft  ^4  ^s.  'jd.  what 
is  die  price  of  each  ? 

Jnfiyer,  £0  Ss.  6{d, 


In  Dollars,  Cents,  Mills. 

Let  the  Scholar  reduce  the  price  of 
the  Iheep  and  of  the  cows  to  Fedei-al 
Money  and  perform  the  operations  is 
Dollars,  Cents,  Mills* 


2.  If  84  coy/s  coll;^253  13J.  what  is 
the  price  of  each  ? 


Price  of  j  iheep,  Doll  1,^2$ 


Price  of  I  cc<w,  Dct!s>  10,065 
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^     3.  If  121  pieces  of  cloth  meafure  4.  Ir  66  tea-fpoons  x^'eigh  2  Ife  looz^ 

2S<)6 yards,  igr.  yia.  whst  does  each  i^pwt.^d\a.t  is  the  weight  of  each  ? 

^^|;>lece  meafure  ?  Anfwer^  iopi-jts»  i2\\grs» 
i            Anfweri  2^^  yards ^  3  o^r,  ^  na. 


5.  Ie  2  of  rice  coil  ^2  I  ijr,  6|4  6.  At£»  lis.  6ld.  for  2  cwt.  of 
wliat  is  that  per  ip,    Jfifu'sr^  z^d.  rice,  v/hat  is  that  in  Fedtral  Money, zvid^. 

•v^hat  is  that  per  lb. 

Pries  of  lib  3<:/j.  2miUs, 


I 


7.  If  47  bags  of  Indigo  weigh  12  cwt.       8.  If  8  horfes  eat  900  bufhxels,  a"n4 
I  qr.  26fb  4  oz.  what  does  each  weigh  ?     i  peck  of  oats  in  i  year,  how  muci; 
f  Anjiuer^  iqr.  ilk  12  pz?  wjll  each  horfe  eat  per  day  ? 

Anfwcry  i^ccky  iqt,  lt>t.  igUU^ 


ii3 
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9.  Divide  ;^297  2J.  3^.  among  4  men  6  boys,  and  give  each  man  3  times 
fo  much  as  i  boy  ;  what  will  each  man  fhare,  and  each  boy  ? 

Operation.  ^' 

£'    "f-  ^'  q- 

18)297    2    3    (16    10    I    2—1  hoy''s  Jhare> 


The  men  have  thriple 
fhares,  therefore,  multi- 
ply the  number  of  men 
(4)  by  3  and  add  the 
number  of  boys  (6  )  for 
a  divifor. 

men.  boys, 
4  and  6 
3 

12 
6 

1 8  the  ntimher  of  fqajzl 
^    Jhnres  In  the  nvbok 
—Divifor. 


18 

J17 

108 

9 
20 

)l82(lO 

2 

12 
27(1 


49   10  4  2z=.iman^sjhare* 

Proof. 
_^49  10  4  2 
4 


198 

I 

6 

0  « 

16 

10 

I 

2 

6 

.99 

0 

9 

i!C'297    230  addedt 


9 
4 

l6('2 
36 


10.  Divide  ;^39  12s.  $J.  among  4  men,  6  women,  and  9  boys  j  give  each 
man  double  to  a  woman,  each  woman  double  to  a  boy. 

5  JJjare. 


f  I     I    5  «  boy^s  Jhare. 
;6-nfwer,,  -{2    2  10  ivoman^sjhc 
(,4   ^  ^  amaiCsJbarCi, 


Sect,  II.  7-  SINGLE  RULE  OF  THREE  ii? 

§  7-  jingle  Bttle  of  "C^^rer. 

THfe  Single  Rule  of  Thfee,  fbmetimes  Called  tlic  Rule  of  ProporItion,  is 
'  known  by  having  ^^r^f  ^^rmx  given  to  find  3. fourth. 
It  is  of  two  kin^3s,  3.nd  IndireSf,  or,  Inverfe. 

Single  Rule  OF  Three  Direct. 

The  Single  Rule  of  Three  Dired!  teaches,  by  having  three  nurftbers  given'to 
find  a  fourth,  which  fiiall  bear  tlie  fame  proportion  to  thf  third  that  the  fecond 
does  to  the  firft. 

It  is  evident  that  the  value,  weight,  and  meafure  of  any  commt)dity  is  pro- 
portion^ite  to  its  quantity,  that  the  amount  of  work,  or  confumption  is  propor- 
tionate to  the  time  ;  that  gain,  lofs,  and  interell,  when  the  time  is  fixed,  is  pro* 
portionate  to  the  capitol  fum  from  which  itarifes  ;  and  that  th&  efffed  produc- 
ed by  any  caufe  is  proportionate  to  the  extent  of  that  caufcr. 

These  are  cafes  in  direft  proportion,  and  all  others  may  be  known  to  befo, 
when  the  number  fought  increafes  or  diminifli&s  along  with  the  term  from 
which  it  is  derived.  '  Therefore, 

If  ?nor^  require  moret  or  lefs  require  kfs,  the  queftion  is  always  know  to' be- 
long to  the  Rule  of  Three  Dire<5l. 

More  requiring  more^  is  when  the  third  term  is  greater  than  the  firft  and  re- 
quires the  fourth  term  to  be  greater  than  the  fecond. 

Less  requiring  lefs,  is  when  the  third  term  is  lefs  than  the  firft  and  requires  the 
fourth  term  to  be  lefs  than  the  fecond. 

Rule. 

i.  StAtE  the  queftion  by  making  that  ntimter  which  afks  the  queflion  the 
"  the  third  term,  or  putting  it  in  the  third  place  ;  that,  which  is  of  the  fame 
**  name  or  quality  as  the  demand,  the  firft  term,  and  that,  which  is  of  tlie  fame 
**  name  or  quality  with  the  anfwer  required,  the  fecond  term." 

*'  2.  MuLTiPY  the  fecond  and  third  terms  together,  divide  by  the  firft,  and 
*'  the  quotient  will  be  the  anfwer  to  the  queftion,  which  (as  alfo  the  remainder) 
I*'  will  be  in  the  fame  denomination  in  which  you  left  the  fecond  term,  and 
may  be  brought  into  any  other  denomination  required." 
The  chief  difficulty  that  occurs  in  the  Rule  ofThrety  is  the  right  placing  of 
the  numbets,  or  ftating  the  queftion  ;  this  being  accompliftied  there  is  nothing 
to  do,  but  to  multiply  and  divide,  and  the  work  is  done. 

To  this  end  the  nalture  of  every  queftion  muft  be  confidered,  and  the  cifcuni- 
ftances  on  which  the  proportion  depends,  obferved,  and  CommonfenJfe  v/ill  di- 
re^fl  this  if  the  terms  of  the  queftion  are  underftood. 

The  method  of  proof  is  by  inverting  the  order  of  the  queftion. 
Note.  i.  If  the  firft  and  third  terms,  both  or  either,  be  of  different  denomin- 
ations, looth  terms  muft  be  reduced  to  the  Icweft  denomination  mentioned  in 
Either,  befc-re  ftating  the  queftion. 

2.  If  the  fecond  term  confift  of  different  denominations,  it  muft  be  reduced 
o  the  loweft  denomination  ;  the  fourth  term,  6r  anfwer  will  then  be  found  in 
Ithe  fame  denomination,  and  muft  be  reduced  back  again  to  the  higheft  denom- 
ination poftible. 

3-  ArtER  divifion  if  there  beany  remainder,  and  the,  quotient  be  not  in  the 
oweft  denomination,  it  muft  be  reduced  to  the  next  lefs  denom*natioii)  dividing 
«s  before.    So  continue  to  do,  till  it  is  brought  to  the  loweft  denomination,  or 
11  nothing  remains. 

4.  In  every  queftion  there  is  a  fuppofition  and  a  demand  ;  the  fupoofiticn  is 
mpljed  iu  the  two  firft  terms  of  the  ftatemeat,  the  demand  in  the  third. 
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^.  Whe>j  any  ofttie  tsrnn  are  given  ifi  Federal  Momy^  the  operation  Is  con- 
dufted  in  all  refpeSs  as  in  fimple  numbers,  obferving  only,  to  place  the  point, 
or  feparatrix  between  dollars  and  cents,  and  to  point  off  the  refults  according 
to  what  has  been  taught  already  in  Decimal  Fradionsy  Federal  Money f  suxdfwf 
ther  illudrated  in  Compound  Dlvlfon. 

6.  Whem  any  number  of  barrels,  bales,  or  other  packages  or  pieces  are  given, 
if  they  be  of  equal  contents,  find  the  content  of  one  barrel  or  piece,  &c.  in  the 
lowefl:  denomination  mentioned,  which,  multiply  by  the  number  of  pieces,  &c. 
the  produifl  will  be  the  contents  of  the  whole. — If  the  pieces,  &c.  be  of  unequal 
contents,  find  the  content  of  each,  add  them  together,  and  the  fum  of  them  will 
be  the  whole  quantity. 

7.  The  term  which  alks  the  queftlon,  of  that  which  implies  the  demand,  is 
generally  known  by*  fome  of  thefe  words  going  before  it  ;  How  much  ?  jHpv/ 
itiany  ?    How  long  ?  What  coft  ?  What  will  ?  &c. 

Examples. 
1.  Ip  9lb  of  tobacco  coH  6/.  wliat  will  251b  coft. 
Operation. 


lb 

25  :  the  anfw:r. 


d. 


8  an/n 


60 
54 

6 
12 


Here  25^  which  afks  the  queftlon, 
f  'what  iv'dl  25M.  ^c.)h  made  the  third 
term,  by  being  put  in  the  third  place  ? 
9lb  being  of  the  fame  name,  the  fint 
term,  and  6s,  of  the  fame  name  with 
the  term  fought,  the  fecond  term. 

I  MULTIPLY  the  fecond  ar.d  third 
terms  together  and  divide  by  the  firft. 
The  remainder  (6)  I  reduce  to  pence, 
and  divide  as  before.  Th€  quotients 
make  the  anfwer,  1^8 


9)72(8 
72 


00 

By  invertmg  the  order  of  the  queftion  it  will  fiand  thus,- 
2.  If  6j.  buy  91b  of  Tobacco,  what  will  1 6/'8  buy  ? 

Here  the  term  which  aflcsthe 
ijTleftion  (16/8)  is  of  different  de 
nominations,  it  muft,  therefore,  b 
reduced  to  the  loweft  denominatio 
mentioned  / pence)  as  muft  alfo  th 
other  term  of  the  fame  name,  co 
fequently,  to  be  the  firft  term. 


s. 

s.  d 

6 

16  8 

12 

12 

72  pence. 

200  pence. 

pence 

Ih.  pence 

%     9  : :  200 

200 

7  2  )  1 8oo(  25/^.  anftner. 
144 


360 


\ 

Sect.  II.  7.       SINGLE  RULE  of  THREE  DIRECT.  tzt 


jigatn — By  inverting  the  order  of  the  queftion. 
3.  If  i6f^  {zz.200  pence)  buy  2^1L  of  Tobacco,  how  much  will  6s.  (rryi 
nee)  buy  ? 

Operation. 
d.     IL  d. 
As  200  :  25  : :  72 
72 


50 

175  These  three  queftions  are  only  the 

—  —  firft  varied  ;  they  fhew  how  any  quef- 

2joo)  i8|oo(97/5.  Anf.      tion  in  this  Rule,  may  be  inverted. 
18 


4.  If  I(J».  of  Silver  coft  6/9  what  will  be  the  price  of  a  filver  cup<  that  weighs 
9o».  j^pwt.  idgrs. 

0%.  s.   d.  oz.fivt.grs. 

I.  69  941^ 

2®  12  20 

— —    - — ■ — .  As  each  of  the 

20 ptvt,  di  pence,                 iS^pivts.  terms  contain  dif- 

24  24  ferent  denomina^ 

— — —  •  tions,  they  mufi 

80  752  all  be  reduced  to 

40            '  368        .  the  loweft  denom- 

— — —  ■   ination  mentioned.; 


48a  ^r^.  4432  ^r/. 

grs.     d.  grs. 
As  480  :  81  :  :  4433 
4432 


162 
243 

324 


d.  q. 

480)358992(747  3f  Anfiuert  which  muft  be  reduced  to 
3360  the  higheft  denomination  thus, 

 •  12)747  Srq- 

2290  .-  

2920  2jo)6|3  3</. 


3792 
33$» 

432 
4 

)i728(3 
1440 

28S 
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5.  If  6  horfes  eat  21  buihds  of  oats  in  3  weeks,  how  many  bufliels  will  20 
hoifes  eat  in  the  fame  time  ? 

jinf,  70  luJheJs,  The  fame  guefiion  inverted.  ^ 

6.  If  20  horfes  eat  70  bufhels  of  oats 
in  3  weeks,  how  mfiny  bufhels  will  6 
hoifes  eat  in  the  fame  time  ? 

Jnf,  21  bujheh. 


The  ftatement  of  every  queftion  re- 
quires thought  and  confideration  ;- — 
here  are  four  numbers  given  in  the  quef- 
tion ;  to  know  which  three  are  to  be 
employed  in  the  ftatement  there  can  be  no  difficulty  if  the  Scholar  proceed  de^ 
libera  tely  and  as  his  Rule  directs — fir  ft,  confider  which  of  the  given  numbers 
it  is,  that  aiks  the  queftion,  that  determined  on,  put  it  in  the  third  place,  then 
feek  for  another  number  of  the  fame  name,  or  kind,  put  that  in  the  firft  place, 
the  fecond  place  muft  now  be  occupied  by  that  number  which  is  of  the  fame 
name  or  kind  v/ith  the  number  fought ;  when  thefe  fteps  are  cautioufly  followed, 
the  Scholar  cannot  fail  to  make  his  ftatement  right. 

7.  If  an  Ingot  of  filver  weigh  365;?;.  8.  A  Goldsmith  fold  a  Tankard 
lo^w/.  what  is  it  worth  at  $s.  per  for  £.10  12^.  at  the  rate  of  5^.  4^. 
ounce  ?  Anfiverj  £^  2s.  6d.        ^er  ounce,  I  demand  the  weight  of  it  ? 

Arifwr,  390s;.  \$pivt. 


II.  If  12  acres,  3  roods  produce  78  quarters,  3  pecks,  how  much  will  35 
.crcs  I  rood,  20  poles  produce  ?      /^«/"wr,^2i6  quarters f  5  bujhds^  ij.pecL 
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9.  It  a  family  of  10  perfons  fpend  10.  If  a  family  of  3^  perfons  fpend  9 
3  bufliels  of  Malt  in  a  montli,  how  bufliclsof  Malt  in  a  month,  how  many 
Sjany  bufliels  will  ferve  them  when  bufliels  will  ferve  a  family  of  10  per- 
there  are  30  in  the  family  ?  -   fons,  the  fame  time  ? 

^nfwerf  g  lu/hels*  C  Anfwert  $  hujhels, 


124 
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12.  If  5.*acres,  i  rood  produce  26  quarters,  2  bufhels,  how  many  acres  will 
be  required  to  produce  47  quarters,  4  bufhels  ?     Arifwer^  9  acres^  2  roods. 


13,  If  365  men  confume  75  barrels 
of  provifionin  9  months,  how  much 
will  500  men  confume  in  Lhe  fame 
time  ?  Anfvjer,  1 02  ^barrels. 


14.  lF-500  men  confume  102  4i  bar- 
rels of  provifion  in  9  months,  how 
much  will  365  men  confume  in  the 
fame  time  ? 

Operation. 
barrels. 
1024I 

Multiply  by]  2)  the  denominator  of 

  the  JraSion. 

306 
714 

Add  54  the  numerator. 


Note.  In  the  14th.  example,in  order  to  em- 
brace the  fraftion  {^^  of  a  barrel)  the  inte- 
g-tirs,  102  barrels  muft  be  multiplied  by  the 
denominator  of  the  fraction,  (73)  and  the 
numerator,  (54)  added  to  the  produdt. 

After  divifion,  the  quotient  muft  be  di- 
vided by  the  denominator  of  the  fraction, 
2nd  this  laft  quotient  will  be  the  anlwer,  all 
hich  may  be  feen  in  the  example. 

The  Schollar  muft  remember  to  do  the 
fjir:;e  in  all  fimilar  cafes. 


As.  500 ;  7500  .•.•365 

7500 


182500 
2555 

5I  00)2  7  3  7  5/0  o 

73)5475(75^^/ 
5  I  I 


365 
365 
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15.  If  I  give  6  Dalh.  for  the  ufe  of  100  Dolls,  for  12  months,  what  mufi:  I 
give  for  Dolls,  357j82  the  fame  length  of  time  ? 

1  Operation. 

D.    D.    D.  Gts.  Here  in  the  third  term  I  had  two 

As  100  :  6  :  :  357j8»2  decimal  places,  (82)  or  places  of 

6  cents,  multiplied  by  the  fecond  term 

!..   D.cts.m.       (6)1  point  off  two  places  for  cents 

100)2146,92(21,4693-  Anf.  (,92)  in  the  produdt,  which  divided 

200  by  100, 1  point  off  three  decimal  pla- 

^ — —  ces  in  the    quotient   equal  to  the 

0146  number  of  decimal  places  in  the  div- 

100  idend  (,92  cents  ando  annexed  to  the 

'  remainder)  there  being  no  decimals  in 

469  the  divifor, 
400 


692 

600  , 

920 
900 

20 

16.  H®w  much  land  at  Doll?.  2,50  per  acre  fhould  be  given  in  The  Sdolar  is 
exchange  for  360  acres,at  Dolls.         per  acre  ?  defiredto  invert 

Anfuter^  540  acres,  frove  the  qiiejlion^ 


17.  If  I  buy  7/^.  of  fugar  for  75  c 
how  much  can  I  buy  for  6  dollars  ? 

Anfiuer  ^6  lb. 


N.  B.  Sums  in  Federal  Money  are 
of  the  fame  denomination  when  the 
decimal  places  in  each  are  equal. 
To  reduce fums  in  federal  money  to  the 
fame  denomination^  annex  fo  many  cy- 
phers to  that  funi  which  has  the  leaft 
number  of  decimal  places,  or  places  of 
cents,  mills  &c.  as  fhall  make  up  ths 
deficiency. 
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18.  If  I  buy  76  yards  of  cloth  for  19.  A  man  fpends  Dolls.  3,25  per 

DoUsy  I  i3j17  what  did  it  coft  per  Ell-       week,  what  is  that  per  annum  ? 
En^lifii  ?       Anjwery  Bolls,  '  Anfwer  Dolls  l6<)i\6^  ^ 


2G.  Bought  a  filver  cup  weighing  9  025.  i6  ^rs*  for ^.3  %s,  %d,  3f^» 

what  was  that  per  ounce  I  Anfiuer,  6s,  9</, 


Sect.  II.  7. 
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21.  There  is  a  Clftern,  which  has  4 
cocks;  the  firft  will  empty  it  in  10 
minutes  ;  the  fecond,  in  20  minutes  ; 
rthe  third  in  40  minutes  ;  and  the  fourth 
in  80  minutes  ;  in  what  time  will  all 
four  running  together  empty  it  ? 


As 


Min. 

f  10  Cijl.  Min. 
I  20  :    I  :  :  60  5 

40 
[So 

In  I  hour  the  4  cocks « 
v/ould  empty 
Then, 

CiJ.    Min.  CiJ. 
As  11,25  ;  60  :  :  i  : 


22.  A  MAN  having  a  piece  of  land 
to  plant,  hired  two  men  and  a  boy  to 
plant  it,  one  of  the  men  could  plant  it 
in  12  days,  the  other  in  15  days,  and 
the  boy  in  27  days;  in  how  long  time 
would  they  plant  it  if  they  all  worked 
together  ?     Anfnver.  5,346  d<i)»s. 


11,25  Ctjl. 
Min. 


23.  A  MERCHANT  bought  270  quin- 
tals of  cod  fifli,  for  Bolls.  780  5  freight 
DoHs.  37,70  ;  duties  and  other  charges 
Bolls.  30,60  ;  what  miifl  he  fell  it  at, 
per  quintal  to  gain  Bolls.  143  in  the 
v/hole  i        Anfnvtr,  Balls.  s,6'ji. 

THEfum  of  all  the  expences  of  the  fifh 
with  the  Merchant's  gain  muflhe found  for 
thefecmd  terra. 


24.  If  a  ftaiF-^^/.  8  In.  in  length,  cdl 
af];adow  6  feet  j'how  high  is  that  Itcc-- 
pie,  whofe  fhadow  meafures  1 53  feet  I 
Jnfi'jery  1 1 9  fei. 
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25.  Bought  12  pieces  of  cloth  each  26.  Bought  4  pieces  of  hoUand  each 
I  o  yards  at  Dolls.  1,75  per  yard,  what  containing  2 4  EUs-Englifli,  'for  Dolls.  9  6 ; 
came  they  to  ?     Anfnuer^DolU.  210.    how  much  was  that /^r  yard  ? 

Anfnuer^  80  Cfw^j. 


27.  Bought  9  Chefts  of  tea,  each  weighing  3C.  Zj-r/.  21^.  at  £if  gs.  per  iwh 
what  came  they  to  ?  Arifnuer^  £.  147  i3x.  81^/. 


0ect.il  7-      SINGLE  RULE  OF  THRKE  DIRECT.  129 

28.  A  Bankrupt  owes  in  all  972  dollars,  and  his  moaey  and  elFc'-^ls  are  but 
Bolls.  607,  ?o  ;  what  will  a  creditor  receive  on  Dolls.  11,333  - 

Anf.  Dolls.  7,083 


29.  A  OWES  BjC«3l75»  hut  B  eom-  30.  Ir  a  perfon  whofe  rent  is  DolU. 
founds  with  him  for  I3J.  4'/.  on  the  145  pays  Dolls.  12,63  of  parifli  taxes, 
pound  ;  what  mud  he  receive  for  his  how  much  fhould  a  perfon  pay  whofe 
debt  \       Anf.  £.2^16  i^s.  4^.  rent  is  Dolls.  578  ? 

Anf.  Dolls.  32,925 


R 
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Inverse  Proportion. 

In  fome  qucftioiis  the  number  fought  becomes  lefs,  when  the  crrcumftances 
from  which  it  is  derived  become  greater.  Thus,  when  the  price  of  goods  in^ 
creafes,  the  quantity  which  may  be  bought  for  a  given  fum  is  fmaller.  When 
the  number  of  men  employed  at  work  is  increafedy  the  time  in  which  they  may 
complete  it  becomes  fhorter  ;  and,  when  the  activity  of  any  caufe  is  increafed, 
the  quantity  neceffary  to  produce  any  given  efFefl:  is  diminilhed. 

These  and  the  like  cafes  belong  to  the 

Single  Rule  of  Three  Inverse. 

The  Single  Rule  of  Three  Inverfe  teaches,  by  having  three  liumbers  given 
to  find  a  fourth,  having  the  fame  proportion  to  the  fecond,  as  the  firft  has  to  the 
third. 

If  more  require  lefs,  or  lefs  require  mdre,  the  queftion  bebngc  .0  the  Single 
Rule  of  Thre  e  Inverfe. 

More  requiring  kfs,  is  when  the  third' term  is  greater  than  the  firft,  and  ra.- 
quires  the  fourth  term  to  be  lefs  than  the  fecond. 

Less  requiring  frtore,  is  when  the  third  term  is  lefs  than  the  firft,  and  requires 
the  fourth  term  to  be  greater  th^  the  fecond. 

Rule. 

"  State  and  reduce  the  terms  as  in  the  Rule  of  Three  Diredl ;  then,  multi- 
"  ply  the  firft  and  fecond  terms  together,  divide  the  produd  by  the  third,  and 
*'  the  quotient  will  be  the  anfwer  in  thefame  denomination  with  the  fecond  term." 

Examples. 

1.  If  48  men  can  build  a  wall  in  24  days,  how  liiauy  men  can  do  the  fame 

in  192  days  I 

Operation. 

Mm.  Days.    Men,  Here  the  third  term  is  greater  than  the 

As  48     24  : :  192        firft,  and  common  fenfe  teaches  the  fourth. 

4S  term,  or  anfwer  muft  be  lefs  than  the  fecond» 

— — >  for  if  48  men  can  do  the  work  in  24  days, 

192  certainly  192  men  will  do -it  in  lefs  time.  In 

96  this  way  it  may  be  determined  if  a  queftion- 

  belong  to  the  Rule  of  Three  Inverfe. 

192)1 152(6 
1152 

2.  If  a  board  be  9  Inches  broad,  3.  How  maiiy  yards  of  farcenet,  ^qrs. 
how  much  in  length  will  make  a  wide,  will  line  9  yards  of  cloth  of  ^qrs. 
fquare  foot  ?  wide  ?  .  jinf.  24 yards, 

InB.  InL.  InB.  IrtL^ 
j4s  12  :  12  :  :  g  :  16  Anf. 
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4  Lent  a  friend  292  dollars  for  6       ,5.  A  garrison  has  provifion  for  8 
months  ;  fometime  afterwards,  he    months,  at  the  rate  of  15  ounces  to  eack 
^  Jent  me  806  dollars  ;  how  long  may  I    perfon  per  day  ;  how  much  muft  be  aU 
keep  it  to  balance  the  favor  ?  lowed  per  day  in  order  that  the  provii:^ 

Anf.  %  months,  5  days.         ions  may  laft  9I  mondis  ? 

Anf.  12\%  ounces^ 


A  GARRISON  of  1200  has  provif- 
ion for  9  months  at  the  rate  of  14  oun- 
.ces  per  day,  how  long  will  the  provifxons 
Jaft  at  the  fame  allowance  if  the  garrif- 
f)Xi,  be  reinforced  by  400  men  ? 

Anf.  6%  Months. 


17.  — .  How  muft  the  daily 

allowance  be  in  oi-der  that  the  provil- 
ions  may  laft  9  months  after  the  gar- 
rifon  is  reinforced  ? 

Anf.  I  of  ounces. 
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8.  If  a  man  perform  a  journey  in  15 
days,  when  the  day  is  12  hours  long,  in 
]aow  n:any  will  he  do  it  u-hen  the  day 
is  but  10  hours  ? 

Anf.  18  days. 
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9.  If  a  piece  of  land,  40  rods  in 
length,  and  4  in  breadth  make  an 
acre,  how  wide  muft  it  be,  when  it- 
is  but  25  rods  long  ? 

Anf.  6f  rod^ 


!o.  There  ivas  a  certain  building 
raifed  in  8  months  by  120  workmen, 
but  the  fame  being  demolifhed,  it  is  re- 
quired to  be  rebuilt  in  2  months  ;  I  de- 
niand  how  many  men  muft  be  employ- 
ed about  it  I  Anf,  480  mn. 


1 1.  How  much  in  length,  that  Is 
3  inches  broad  will  make  a  fquare 
foot  I  Anf.  48  inches. 


12.  There  Is  a  clftern,  having  i  pipe 
which  will  empty  it  in  10  hours  ;  how 
many  pipes  of  the  fame  capacity  will 
empty  it  in  24  minutes  ? 

Anf.  z^fi^es^ 


11.  If  a  field  will  feed  6  ccws 
9 1  days,  how  long  will  it  feed  2 1 
ccws^  Anf  26  days. 
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Far  fating  all  quejlions  whether  direB  or  inverfe. 

1.  Place  that  number  for  the  third  term,  which  fignifies  the  fame  kind  of 
thing,  with  what  is  fought,  and  confider  whether  the  number  fought  will  be 
greater  or  lefs.  If  greater,  place  the  leaft  of  the  other  terms  for  the  lirft  ;  but, 
if  lefs,  place  the  greater  for  the  fir#,  and  the  remaining  one  for  the  fecond  term. 

2.  Multiply  the  fecond  and  third  terms  together,  divide  the  product  by  the 
firft,  and  the  quotient  will  be  the  anfwer. 

Examples. 

1.  If  3ohorfcs  plough  12  acres,  how  many  will  40  plough,  in  the  fame  time  ? 

Operation. 

H.    H.       Ac.      Here  becaufe  the  thing  fought  is  a  number  of 
30:  40  ;  ;  12    acres  we  place  12,  the  given  number  of  acres, 
1 2  for  the  third  term  ;  and  becaufe  40  horfes  will 

— —   plough  more  than  12,  we  make  the  lelfer  number,. 

3o)48o(  16  Anf.  30  the  firft  term  and  the  greater  number,  40  the 
fecond  term. 

2.  If  40  horfes  be  maintained  for  a  certain  fum  on  hay  at  5  cents  per  ftone^ 
how  many  will  be  maintained,  on  the  fame  fiim,  when  the  price  of  hay  rifes  to 
8  cents  per  ftone  ? 

H.  Here,  becaufe  a  number  of  horfes  is  fought, 

40  we  make  the  given  number  of  horfes,  40  the 

third  term  and  becaufe  fewer  will  be  main- 
tained for  the  fame  money,  when  the  price  of 
8)200(25  Anfiver.        hay  is  dearer,  we  make  the  greater  price,  8 
16  cents  the  firft  term,  and  the  lefs  price,  5  cents 

» — —   the  fecond. 


C.  C. 
8:  5 
40 


40 
40 

The  firft  of  thefe  examples  is  c!tre&,  the  fecond,  inverfe. 

Every  queftion  conliftsof  afuppofttion  and  a  demand. 

In  the  firft  the  fuppofition  is,  that  horfes  plough  12  acres,  and  the  de 
hsTo  many  40  wi// plough  ?  and  the  firPc  term  of  the  proportion,  30  is  found 
fuppofition,  ill  this  and  every  other  d'treSl  quefion. 

In  the  fecond,  the  fuppofition  is  that  40  horfes  aremaintahied  on  hay  ai  5  cents  per 
flone,  and  the  demand,  haiv  many  -a*///  be  maintained  on  hay  at  8  cents  P  and  the  firft 
,  term  of  the  proportion,  8  is  found  in  the  demand,  in  this  and  every  other  hiverfc 
queflion. 


and, 
1  the 


3.  If  a  quarter  of  wheat  afford  60 
tenpenny  loaves,  how  many  eight  pen- 
ny loaves  may  be  obtained  from  it  ? 
Anfwcx  75  haves. 


4.  If  in  12  months,  100  doll 
6  dollars  intereft,  what  will  g 
fame  fum  in  5  months  ? 

Anfiver y  240  dollars. 


Llie 
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Supplement  to  the  Single  Rule  of  Three ^  ^ 

QUESTIONS. 

1.  What  Is  the  Single  Rule  of  Three  ;  or^  the  Rule  of  Proprtiou  ^ 

2.  fforr  many  kinds  of  proportion  are  there  ? 

3.  What  is  it,  that  the  Single  Rule  of  Three  DireB  teaches  ? 

4.  Hoff  can  it  be  laow«,  that  a  quejlien  belongs  to  the  Single  Rule  of  Three  DireB  ^ 

5.  What  is  underflood  by  more  requiring  more,  andMs  requiring  lefs  ? 

6.  Horr  are  quejlions  in  the  Rule  of  Three flated  ? 

7.  Having  Jlated  the  quejlionf  how  is  theanfztfer  found  in  direS  proportion  ? 

8.  What  do  you  obferve  of  the  firfl  and  third  terms  concerning  the  diferent  denomina' 

tions,  fometimes  contained  in  them. 

9.  W HEN  the  fecondterm  contains  different  denominations ^  tuhat  is  to  be  done  f 
I  o.  How  is  it  known  what  denomination  the  quotient  is  vf  ? 

11.  If  the  quotient  i  or  anfwer,  be  found  in  an  inferior  denomination^  .  <wh(it  is  to  be 

done  ? 

12.  When  the  terms  are  given  in  Federal  Money,  how  is  the  operation   conduced  ? 

13.  How  are  fums  in  Federal  Money  reduced  to  the  fame  denomination  ? 

14.  When  any  nwnber  of  barrels,  bales^  or  pieces,  iffc.  are  givenf  what  is  the  method 

of  procedure  ? 

15.  What  is  it  that  the  Single  Rule  of  Three  Inverfe  teaches  ? 

16.  How  are  queflions  Jlated  in  Inverfe  proportion  ? 

1 7.  What  is  underfloodby  more  retiring  less,  and  less  retiring  more  ? 

18.  How  is  the  anfwer  found  in  the  Rule  of  Three  Invarfe? 

1 9.  What  is  the  general  Rule for  fating  all  queflions  whether  direH  or  inverfe  ? 

Exercija  m  the  Single  Rule  of  Three* 
1.  If  my  horfe  and  faddle  are  worth  18  guineas  and  my  horfe  be  worth  fij? 
tliBes  fo  much  as  my  faddle,  pray,  what  is  the  value  of  my  horfe  ? 


0 


Anfwer.,  'J2  dollan^ 
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2.  How  many  yards  of  rtiatun,  that  3.  Suppose  800  foldiers  were  placed 
is  half  a  yard  wide,  will  cover  a  room  in  a  garrifon,  and  their  provifions  were 
that  is  18  feet  wide,  and  30  feet  long  ?  computed  fufficient  for  2  months  ;  how 
•-^  j^nf.  I  ao  yards^  many  foldiers  muft  depart,  that  the  pro- 

vifioHS  may  ferve  them  5  months  ? 

yinf.  480,- 


4.  I  B0RROWEBi  185  quarters  of  com  when  the  price  was  19^.  how  much 
muft  I  repay  t©  indemnify  th^  lender  when  the  price  is  lyx.  4^. 
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5.  A  AND  B.  depart  from  the  fame  place  and  travel  the  fame  road  ;  but  A 
goes  5  da/sbefvore  B  at  the  rate  of  20  miles  per  day  ;  E  follows  at  the  rate  of 
25  miles  per  day  :  In  what  time  and  diftance  will  he  overtake  A  ? 

An/.  B  'will  overtake  A  in  20  dayst  and  trauel  500  miles. 

Here  two  ftatemeats 
will  be  neceffary ;  one  to 
afcertain  the  time,  and 
another  to  afcertain  th». 
diftance. 


METHOD 

Of  ajfeffln^  town  or  parijli  taxes. 

1.  An  Inventory  of  th'e  value  of  all  the  eftates,  both  real  and  perfonal,  and 
the  number  of  polls,  for  which  each  perfon  is  rateable,  muft  be  taken  in  .feparate 
columns.  Then  to  know  what  iriuft  be  paid  on  the  dollar,  make  the  total  val- 
ue of  the  inventory  the  firft  term  ;  the  tax  to  be  affeffed,  the  fecond  ;  and  I 
dollar,  the  third,  and  the  quotient  will  Ihew  the  value  on  the  dollar. 


*  This  method  is  taken  from  Mr.  Pi'Kn's  Ar'uhmsticf  with  this  diferencef  that  here 
the  money  is  reduQid  tQ  Fidfr»l  Currency* 
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2.  Make  a  table,  by  multiplying  tbe  value  on  tlie  dollar  by  i  2  ?  .  - 

3.  FRO^^  the  Inventory  take  the  real  and  perfonal  eflate.  J  J'i?'  ^'  ^'  ; 
find  them  feparately,in  thetable,  which  will  Lvryttcrman'rLS  "1 

vlhare  of  the  tax  for  teal  and  perfonal  eftates.  proportional 

If  any  part  of  the  tax  be  averaeed  on  the  Polls  bef^-^rp  (V^u-nr^^  c  j  1 
ue  on  the  dollar  deda*  the  fun,  ff  the  avt^^f  k^tm  rirofel™  tot; 
^t^-""'-''"^'  afepa.tecoW.„  .s  well  a.  J^anl 

Example; 

Suppo.se  the  General  Court  fhould  ^r^nt  a  tax  of  r  ^nor^r^  ^  ii  ,  .  . 

certain  townTs  to  pay  3.50,72  a|d  of  whiA      l^^^^^^  ^^^'^^  ''^ 

,  75  cents,  each  ;-the  town's  inventory  ^  60  68^^^^^^^ 

Uollar ;  and  what  is  A's  tax  (as  by  the  nvenrorvf  whl'  ^fy^^  it  be  on  the 

I.  As  I  :  ^:  624  :,  46S  the  average  part  of  the  tax  to  be  deduced  £-nm 
Dolls.  3250,72  and\there  will  remain  Do/>s.  2782,72  aeau..ecl  t.om 

Dolls.     DS^ls'  cts.  Dolls,  cts. 


2.  As  6956S  :  2782,^2  :  : 


4  Oii  the  doiiar. 

TABLE.  " 


Doits. 

Z^o/'/j-.  cts 

tioUs. 

,  Dolls. 

cfs. 

Dolls. 

Soils 
V8 

I 

is 

4 

20 

is 

80 

■  200 

is 

2 

8 

30 

—  I 

20 

300 

12 

3 

12 

40 

— »  I 

60 

400 

16 

4 

16 

— .  2 

00 

500 

20 

5 

20 

60 

—  '2 

40 

6®o 

24 

6 

24 

1^ 

—  2 

80 

700 

28 

7 

28 

80 

—  3 

20 

800 

8 

3? 

90 

—  3 

66 

900 

36 

9 

36 

ioo 

—  4 

06 

1060 

40 

10 

40 

Jslow  to  find  what.  A's  rate  will  be. 

His  red  eftate  Being*'  856  dollars  I  find  by  the  Ti 
bletha't  Soci  dollars  is.Dolls;  32- cts.  ■  .' 
that  50  —       ^    —    '         2  • 
that  6  -—  o  24 


therefore  the  tax  for  his  real  eftate  is   "  34  24 
' ;  ' '  '     In  like  manner  I  find"  the  tax  1      ■  ^-  ^ 
for  his  perfonal  eftate  to  be   *    J  ^  , 
His  4  polls,  at  75  cents  each,  are  3 

41  36 


Real. 
Dolls.  Gts. 

Perfonal. 
Dolls.  Cis. 

Polls. 
Dolls.  Cts. 

Total. 
Dolls.  Cts. 

34  H 

4t  36 
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^  MmMt  mule  of  %fixtt\ 


or- 


Tke  Double  R-ule  of  Three,  fomctimes  called,  Compound  PROPORTioii 
teaches,  by  having  five  numbers  given  to  find  a  fixth,  which,  if  the  proportio 
be  fl^ea,  muft  bear  the  fame  proportion  to  the  fourth  and  fifth  as  the  third  does' 
to  the  firfl  and  fecond.  But  if  die  proportion, be  inverfe,  the  fixth  number  muft 
bear  the  fame  proportion  t®  the  fourth  and  fifth,  as  the  firft  dees  to  the  fecond 
and  third.' 

Rule.' 

«  r.  State  the  quefiion,  by  placing  the  three  conditional  terms  5- ^-j^^-^f;: 
*'  der,  that  that  number  which  is  the  caufe  of  gain,  lofs,  or  aftio-^,  ^^^j  ^off^f^ 
"  the  firft  place  •,  that  which  denotes  fpade  of  tinie,  of  diftance  of  place,  the  fec- 

nnd  ;  and  that  which  is  the  gai»,  lofs,  or  aftion,  the  tliird,.'" 
*  2.  i  u...^^  ^i^^  ^^l^gj.  ^^yo  terms,  which  move  the  queftion,  under  thofe  of 
"  the  fame  name."  _ 

"  3-  Then,  if  the  blank  place,  or  term  fought,  fall  under  the  third  place,  the 
*'  proportion  is  direft,  therefore,  multiply  th£  three  lafl  teims  together,  for  a 
*'  dividend,and  the  other  two  fOr  a  divifor  ;  then  the  quotient  will  be  the  anfwer."' 

"  4.  But' if  t^ie  blank  fall'  imder  the  firll  or  fecond  place,  the  proportion  is 
*' inverfe,  wherefore,  multiply  the  firft,  fecond,  and  laft  terms  together,  for  a 
"  dividend,  and' the  other  two,  for  a  divifor  ;  the  quotient  will  be  the  anfwer.' 


Examples. 


I.  If  ICO  dollars  gain  6  dollars, 
months  ? 


months,  what  will  400-  dollars  gain 


D. 

100  : 

40,0  : 


of  the  qtteJl'iOn. 
M.  D. 

1 2  :  :  6  Terms  in  the  fuppojition,  or  conditional  terms. 
Terms  ivhkh  move  the  quefiion. 

Of  the  thrse  conditional  terms,  it  is  evident,  that  100  dollars  put  at  interej!^ 
thr^t  one,  which  is  tlie  caufe  of  gain  ;  confequently,  ico  dollars  muft  be  the  firft 
term  ;  and  becaufe,  12  months  is  the  fpace  of  time  in  which  the  gain  is  m-adef 
this  muft  be  the  fecond  term  ;  and  6  dollars  which  is  the  gain,  the  third  termj 
The  other  two  terms  muft  then  be  arranged  under  thofe  of  the  fame,  name. 

Nov/  as  the  blank  falls  under  the  third  place,  therefore,  the  quefticn  is  iji  di 
reft  pYoportion,  and  the  anfwer  is  found  by  multiplying  the  thr-ee  laft  terras  toj 
gether  for  a  dividend  and  the  two  firft  for  a  divifor. 

Gperat.ion. 
I'oo  :'  12  6 


100 
12 


400 
8 


3200 
6 


'hen,  i2joo)i92|oc( 


ddl.  16  anfwer. 


1 200  Div, 


19200  Dividend. 


2.  If  100  dollars  gain  6  dollars  in  12  months  In  what  time  will  400  dollai 
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Operation. 
D.     M,  Z>. 

100  ;  12  ,;:  ^  Here  the  blank  faUIng  .under  the  fecond 

400            16  term,  the  proportion  is  mdiredt. 

6             12  Therefore,  multiply  the  firftfecond  and 

.  _  — __  laft  terms  together  for  a  dividend,  and  the 

Z^oo  divlf.    192  other  two  for  a  divifor. 
100 


19200  dividend.  M. 
Then,  24|oo)i92{oq(8  Anf. 
192 


3.  A  FARMER  fells  204  dollars  worth  4.  If  7  men  can  reap  84  acres  of 

of  grain,  in  5  years,  when  it  is  fold  at  wheat  in  12  days  ;  how  many  men 

60  cents  perbufhel  ;  what  is  it  perbufh-  can  reap  100  acres  in  5  days  ? 
el  when  he  fells  1000  dollars  worth,  in 
18  years,  if  he  fell  the  fame  quaatity 
yearly  ? 

Cts.    r.      D.  '         M.  D.  A. 

5^0  :  5  ::    204     cts.m.  7  :  12  :  :    84  il/. 

iB  :  :  1000  :         Aiif,  5  ;;  100  ;  20  Anf. 


\ 


i40        SUPPLEMENT  to  the  DOUBLE  R.  of  THREE.    Sect.  IL  S, 


Supplement  to  the  Doubli  Rule  of  Three.,  ^ 


QUESTIONS. 

1.  What  is  the  Bouhle  Ruk  ef  Three  i  .or  CoiafovNT)  Proportion  ? 

2.  Now  are  quejilsns  to  be'Jlated  in  the  Double  Rule  6f  Three  ? 

5.  Norv  zs  it  knoivn,  after  the Jlatement  of  the  quejliony  ivhether  the  proportion  he  direB 
or  inverfe  ? 

4.  IVnSN  the  proportion  is  Dtrea^  hoiv  is  the  anfnijer  to  be  found .?  , 

5.  When  the  proportion  is  Inverfe^  ho<w  is  the  arftver  to  be  found  ? 

Exercifes  in  the  Double  Rule  of  Three, 

I.  If  6  men  build  a  waJl  20  feet  long,  6  feet  high,  and  4  feet  wide, in  i6| 
ddiys,  in  what  time  will  24  men  build  ene  2co  feet  long,  '8  feet  high  and  6  feet 

thick  ?  ■ 


1)1^.  ^Jf^    ..THEfolid  con. 


tents  in  each  piece 
of  wall,  according 
to  the  given  di- 
jnenfions,  muft  be 
found  before  ftat- 
ing  the  (^ueftion. 
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2.  Ijie  freight  o£^  i2Cwt.  2qh.  ^Ih.  z'*]^^  miles,  csft  jDolls.z'jyjS  :  how  far 
i^^y  6QCwt.  $^rh  l>e  J^iipped  for  Doits I  AnJmrA^%o  miles. 


3.  An  ufurer  put  out  75  dollars,  at 
intereft  ;  and  at  the  end  of  8  nionthiS 
received  for  principal  and  intereft,  79 
4ollars  ;  I  demand  at  what  rate  per 
cent  he  received  intereft  ? 

Anftvsr^  8  per  ceni^ 


4.  If  7  men  can  make  84  rods  of 
wall  in  6  days  ;  in  what  time  will 
JO  men  make  150  rods  ? 


,4^         SUPPLEMENT  to  th.  DO,  RULE  «  THREE.    Sect.  II.  8, 
100  leagues  ^  J- U-M 


Sect.  11. 


PRACTICE. 


§  9.  Brafttce. 


**  Practice  is  a  contraction  of  the  Rule  of  Three  direct,  when  the  firft  term 
*'  happens  to  be  an  unit,  or  one  ;  it  ha*  its  name  from  its  daily  ufe  among  Mer- 
*' chants  and  Tradefmen,  being  an  eafy  and  conclfe  method  of  working  moft 
*'  queftions,  which  occur  in  trade  and  bufinefs." 

Proof.  By  the  Single  Rule  of  Three,  Compound  Multiplication,  or  by  va- 
rying the  Parts. 

Before  any  advances  are  made  in  this  rule,  the  Learner  muft  commit  to  nlem- 
01  y,  the  following 

TABLES. 

Aliquot,  or  even  parts  of  Money. 


IS 


6 

4  — 

3  — 

2  — . 

I  — 


i  and  ^'^ 


t 


T  2  o 
I  cTo 

I 

■320- 
_l 
4  80 


5 J.  is  tlie  fum  of  4 J.  and  id. 
'jd.  - — ~       6d.  and  id. 
Sd.    is  twine  4^. 
gd.  is  the  fum  of  6d.  and  ^d. 

lod.       •   6d.  and  Ad: 

I  id.  — —   6d.  ^d.  &  zd. 


Pts.  of  a  pound.' 


I 


1^ 
I 

4-T 


Practice  admits  of  a  great 
variety  of  cafes,  the  multiplici- 
ty of  which  ferves  little  elfe, 
than  that  of  confounding  the 
mind  of  the  Scholar  ;  a  differ- 
ent method  v^'ill  be  purfued  here, 
and  the  whole  comprifed,  in  a: 
few  cafes,  fiich  as  fhall  be  ufeful 
and  eafy  for  the  Scholar  to  bear 
iri  his  memory. 

The  fmall  number  of  exam- 
ples under  each  caie  will  be 
made  up  in  the  Supplement  ; 
this  will  lead  the  Scholar  to  a 
more  particular  confideration  cf 
tliem. 


Operations 


Jn  Pounds,  S hill.  Pence,  Farthings. 

"When  the  price  of  the  given  quan- 
tily  is  i;^.  I  J.  or  id.  per  pound,  yard, 
&c.  then  will  the  quantity  itfelf  be  the 
amVer  at  the  fappofed  price.  There- 
fore, 

Case  1. 


In  Dollars,  Cents, 

Rule. 

Multiply  the  quantity 
of  I  pound,  yardj  &c.  the 
be  tlie  anfvver- 


Milh 


by  the  price 
produa  ^vill 


the  price  of  l  yd.  II.  i^c.  confjis 
g-.f  only  ;  If  it  be  one  farthing, 


offarth 

take  a  fourth  of  the  quantity 
penny,  take  a  half ;  if  three 
take  a  half  and  a  fourth  of 
tity  and  add  them.  This 
value  in  pence,  which  mull  be"  reduced 
to  pounds. 


;  if  a  liali 
farthings 
the  quan- 
gives  the 


Sect.  II.  9 


Pi)2inds,  Skill.  Pence,  Farthings. 

Examples. 

I.  What  will  362  yards  coft,  at  j^J. 
per  yard  ? 

Operation. 
2)362 


12)181  penci. 

i^s.  id.  A^if. 

Here  the  quantity  ftands  for  the 
price  at  one  penny  per  yard,  but  as  two 
farthings,  is  but  half  of  one  penny, 
therefore,  dividing  the  quaniity  by  2 
gives  the  price  at  a  halfpenny  per  yard, 
whicn  mult  be  reduced  to  fhillings. 

2.  What  will  354!  yards  coft,  at 
\d.  per  yard  \ 

Operation^ 


d. 

4)354 


i2|«y  2 

7j»  4^/.  2  Anf. 

3.  What  will  263  yards  coft  at  3 
per  yard  1  Anf.  \6s.^\d. 


4.  What  will  816  yards  cod, at  i 
farthing  per  yard  I        Anf,  i  yj-. 


l)oilars,  Cents,  Mills, 

J.  What  will  362  yards  coft,  at  7 
rniil^  per  yard  ? 

Operatiok. 
362  quantUp 

'»?  ?  7  fr*^'' 


polls. 2     3  ^  (mf%v€r. 

Note.  Th£  anfwers  in  tlie  different 
kinds  of  money  will  not  always  com- 
pare, becaufe  in  the  reduction  of  the 
price,  ^  fmall  fraftion  is  often  loli  or 
gained. 


2.'What  will  354I  yards  coft,  at  3 
mills  , per  yard  ? 

Operation. 
3  5  4  ,5  quanUfy. 
,003  price. 


Doi, t,o  63c  anfivsr. 


3.  What  will  263  yards  coft,  at  i 
cent,  per  yard  ?     Aiifyser^  Doll.  2,63 


A-  WHAT-wtll8,i6  yard«  cofi,  at 
mills  per  yard  ? 


iSscT.  II.  9i 


PRACTICE; 


'45 


Pounds^  Shidt.  Pencff  Farthings. 
5.  What  will  97  yards  cpft,   at  ■^q. 


"^per  yard  I 


Anfwer,  6s.  Oj^d. 


Dollars,  Cents,  Mills, 
5.  What  will  97  yard^  coft,  at  i 
cent  per  yard  ?  Jn/wsr  ,97  cents. 


'v. 


h.  What  will  ii'S  yards  coft  at  ^d, 
per  yard  ?  Jnpwert  cj.  3//, 


I  6.  What  will  126  yards  coft  at  7 
mills  per  yard  ?       Anfwer,  Doloi^%2 


Case  2. 

t^HEN  the  price  of  1  lb,  t  yardt  ^c. 
confijls  of  pence,  of  of  pence  and  farthings  ; 
If  it  be  an  even  part  of  a  fiiilling,  find 
the  value  of  the  given  quailtity  at  is. 
per  yard,  ( the  quantity  itfelf  exprejfes  the  \ 
price  at  is.  per  yard  ;  f  there  are  quar- 
ters, l^c.  <write  for  |,  ^d.for  \,  6 J,  for 
I,  gd.)  and  divide  by  that  evert  part, 
which  the  price  is  of  i  ftiilling.  If  the 
price  be  not  an  aliquot  or  even  part  of 
I  Ihiiiing,  it  muft  be  divid^d^  jnto  two 
ai-  more  aliquot  parts  ;  calculate  for 
thefe  feparately,  and  add  the  \values  ; 
the  aiafvv2f-?rrir  be  d5¥a4«Sa  in  fhillings, 
which  rauft'be  redacsJ'to  pounds'.  ■ 


jE>RACTICE. 


Sect.  II.  9. 


P curds,  Skill.  Pence t  Farthings* 
Examples. 
I.  What  will  476  yards  coft,  at 
7j^.  per  yard  ? 

Operation. 
s. 

6d.    j  i-  I       6  price  at  is.  per  yard. 

238  price  at  6d.  per  yard. 
5  9  dd price  at  1  \d.  per  yd. 


2 1  o  )  2  9(7   Sd.price  at  7     per  yd. 
£1/^1  'js.  6d.  Anf'voer. 
Proof. 
1.  By  the  Eule  oj Three, 


Y.   £.    s.  d. 

As  476:  14  17  6 
20 


297 
12 


Dollars^  Cents,  Milk. 

7.  V/hat  v/ill  476  yards  come  tOjat 
10  cents,  4  mills  per  yard  ? 

Operation, 

476 
,104 


i7^)351o{^d. 
3332 


238 
4 


)952(2?r.. 
952 

2.  By  Compound  Multiplication. 
£.  s.  d. 

7~  price  of  l  yard. 
10 


6     ^  price  of  10  yards 
10 


52      6  price  of  100 yards. 
4 


12    10      op  rice  of  400  yards. 
239  ^nV^  o/"    70  yards. 
3      9  /inVif  <?/"     6  yards 

14    17     6  /rzV^  of  ^'j  6  yards. 


1904 
4760 


zjo/Zj.  49,504 


Proof. 


f/j-.  m.  2).  cts.  m.  yds. 
,1  04)49,5  0  4(476- 
416 


790 
728 


624 
624 


Sect.  II.  9. 


PRACTICE. 


Pounds,  Skill.  Pence,  Farthings. 

2.  What  will  176  yards  coft,  at 
■^g\d.  per  yard  ? 

Operation. 


6d. 


176  value  at  is.  per  yard. 


88  value  at  6d.  per  yd. 
^  of    44  value  at  ^d.  per  yd. 

7  /^d.  value  at  jd.  per  yd. 


zjo)  1 3I9  ^d.  -  at  gy.  per  yd. 
£.6  igs.  A^.Anf. 

Proo^f. 


3.  What  will  568I  yards  coll  at  *)d.. 
per  yard  \         An/.  £.16  lis.  $  id. 


147 


Dollars,  Cents,  Mills. 


B.  What  will  176  yards  cteft  at  13 
cents,  2  mills  per  yard  ? 

An/.  Bolls.  23,232. 


9.  What  will  yards  coft  at  9 
cents,  7  mills  per  yard  \ 

An/.  Dolls.  55,12, 


4^ 


14-8 


PRACTICE. 


Sect.  II.  9. 


Pounds,  Skill.  Pence,  Farthings. 

4.  Wh  at  will  685 1  yards  come  to, 
at  ,2\d.  per  yard  ? 


Batlars,  Cents,  Mills, 


10.  What  will  685 1  yards  come  tOj 
at  3  cents,  5  mills  per  yard  ? 

-r^w/I  Dolk.  2  4,00 1 « 


5.  What  Y^ill  649I  yards  coft  at 
I od.  per  yard  ?        jf;/. £.2']  is.  o\d. 


II.  What  will  649 |  yapds  coft,  at 
13  cents,  9  mills  per  yard  ? 

Anf.  Dolls.  90,245 


6.  What  will  683 1  yards  coft,  at 
per  yard  ? 

-^«/-  ;^'23  105.  o|^/. 


Jt2.  What  will  683I  yards  cofl^  at 


Sect.  II.  9.  PRACTICE, 
Founds,  ShilL  Pence^  Farthings- 
Case  3. 

h  the  pries  of  1  IJ).-^  1  yard,  bfc.  be fnl- 
lings  and  pence,  and  an  even  part  of  I  £. 
Divide  the  value  of  the  given  quantity 
at  i;^.  per  yard  by  that  ifven  part, 
which  the  price  is  of  £.  i  The  quo- 
tient will  be  the  anfwer. 

Examples. 

I.  What  will  719^  yards  coft,  at  is. 
4^/.  per  yard  ? 

Operation. 


149 


tV  1  719 


I  o  price  at  \£.peryd. 
1 43    18  price  at  4?.  per  yd. 


Anf    47    19  4J,  at  lf\p^  yd. 

Here  for  the  fake  of  eafe  in  the  op- 
eration, becaufe  5X3~i5>  therefore, 
I  divide  the  price  at  one  pound  per  yd. 
by  5,  and  that  quotient  by  3,  wjiich 
gives  the  anfwer. 

2.  What  will  648  yards  cod,  at  1/8 
per  yard  \  Anf. 


Dollars,  Cents,  Mills, 


13.  What  will  719!  yards  coft,  at 
22  cents,  3  mills  per  yard  ? 

Anf.  Polls.  160,448. 


14.  What  will  648  yas^ds  coft,  at 
27  cents,  8  mills  per  yard  ? 

Anf.  Dolls.  180,144.. 


150 


PRACTICE, 

Pcunds^  Skill,  PencCf  Farthings. 

3.  What  will  687I  yards  cofl  at 
5j.  pe'r  yard  ?       Jtif^£.i']i  lyj.  6d. 


Sect.  II.  9. 

Dollars,  Cents,  Mills. 


15.  What  will  687I  yards  coft,  at 
83  cents,  3  mills  per  yard  ? 

-^«/  5  72^,68  7. 


Case  4. 

When  ihe  ptice  of  I  jj?^7-J  ^^r.  ?V f,oil- 
lingSf  cr  Jhillings  pence  and  farthings  and 
not  an  even  part  of  i£.  Multiply  the 
ralfie  of  the  quantity  at  is.  per  yard  by 
the  r. Timber  of  fliillings  ;  for  the  pence 
and  farthings  take  parts,  as  in  Case  2. 
the  refults  added  will  give  the  anfwer, 
which  rnuft  be  reduced  to  pcunds. 

If  the  prite  he JJjiUings  only  and  even 
ritmh^r  /  multiply  by  half  the  price  or  | 
,even  number  of  fhiilings  for  one  yard,  I 
double  the  unit  figure  of  the  prcdud! 
for  fnijlings,  the  remaining  figures  will! 
be  pounds.  | 


Note.  When  the  quantity  con- 
tains a  fra(5i:ion,  work  for  the  integers, 
and  for  the  fra£Hon  take  proportional 
parts  of  the  rate. 

Examples. 


I,  What  will  1 6'j\ ya 
Cd.  per  yard  ? 

Operation, 

17 

1 169 

16'] 


ids  coft  at  ms. 


16.  What  will  167I  yards  cofl,  at 
Do/Ty.  2,916  ?       y^w/ 488,43 


2839  /'"^^  (^-^  T-  7''  yd. 

83  6  —  at  6x1.  per  yd. 
8  g  price  of  \  yd. 


II.  9- 


PRACTICE. 


151 


Pounds,  Skill.  Penes,  Farthings. 

2.  What  5482  yards  coft,  at 

'ffs  ^id.  per  yard  ? 


3.  What  will  614  yards  coft  at  i6s. 
er  yard  ? 

Operation. 

614 

8  half  the  price. 

4912  double  the Jhjl Jigure  for 
^.491  ^.Anf.  IPM 

4.  What  will  176  yards  coft,  at 
2s.  per  yard  ?       Anf.  £>io^  J2s. 


5.  What  will  36  yards  coft,  at  ']s. 
per  yard  ?  Anf.  ^.13  ioj-. 


Dollars,  Cents,  Mills. 


17.  What  will  5482  yards  cofl,  at 
Dolls.  2,063  per  yard  ? 

Anf.  Dolls.  1 1 309,  366. 


18.  What  will  614  yards  cofi;,  at 
Dolls.  2,667       yard  ? 

Anf.. Doll.  1637,538- 


19.  What  will  176  yards  coll,  at 
2  dollars  per  yard  I    Anf.  Dolls.  352. 


20.  WrfAT  will  •  %G  vards  codj  a£ 


1^2 


Pounds,  ShilL  Pence,  Farthings. 
Case  5. 

When  the  price  of  l  yardy  lib.  ^c.  is 
poundsyjhillings,  and  pence  ;  Multiply  the 
quantity  by  the  pounds  and  if  the  {hil- 
lings and  pence  be  an  even  part  of  a 
pound,  divide  the  given  quantity  by 
that  even  part,  and  add  the  quotient  to 
the  produfl  for  the  anfwer  ;  but  if  they 
are  not  ah  even  part  of  i^.  take  parts 
of  parts  and  add  them  together.  Or, 
you  may  reduce  the  pounds  in  the 
price  of  i  yard  &c.  to  ftiillings  and 
proceed  as  In  the  Cafe  before. 

Examples. 

I.  What  will  59  yards  cofi  a;t  £.6 
7j.  6d.  per  yard  ? 

Operation. 

r^s,  is  I  of     I  I    59  value  at  £. I  per  yd. 
6 


pHactice:.  Sect.il  9. 

Dollars,  Cents,  Mills, 


ZS\~at£'^per  yd. 
2/6  is  i  of  5j.  j    14  15J.  —at  ^s. per  yd. 

7    7  6d.-at2f6peryd. 


^nf.£.'^']6    2  6-at£.6>]s.6d. 

2.  What  will  163  yards  coft,  at  £.2 
Sj.  pjsr  yard  ?     '  Jnf,  £.^gi  ^s. 


21.  What  will  59  yards 
Dolls.' 21,2^  per  yard  ?, 

Operation. 
D.  C 
21,25 
59 


191  25 
1062  5 


DoUs.  i2ShlS  -^"f' 

22.  What  will  163  yards  coH;  at  g 
dollars  per  yard  ?     Jnf.  Dolls.  1304- 


! 

1 


Sect.  II.  9. 


Pounds,  Skill .  Pence,  Farthings. 

3.  What  will  7^  yariis  cpft  at  ^^.^ 
^j-.  jd.  per  yard  ? 

Operation* 
s. 

6  J.  is  I  of  I  J.    76         a/  I  J.  per  yd' 
62  —  T^'i/Zf.  ««^.3  2 J. 


152  value  at  is.per  yd. 
456   — at  60s.  per  yd. 
Id.  is  ^  of  6d.     38  —  rt/  6^.  per  yd. 

6  4^/.  —  at  id.  per  yd. 


2jo)475!a  4^/, 

Anf.  £*ii'j  i6j.  4</c 

4.  Wh^t  is  the  value  of  84  yard*, 
at  £.z  14J.  per  yard  ? 

Jnf.£.2zS  i6s^ 


Dollars,  Cents,  Mills. 


23.  What'  x^jil^  76  yards  coft  at 
D oils.  10,^^  per  yard  ? 

Jlnfwer,  Dolls.']g2^6^ 


24.  What  is  the  Value  of  84  yards 
at  9  dollars  per  yard  ? 

Anfwer,  ']^6  dolls. 


V 


154 
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Supplement  to  PraBice. 

QUESTIONS. 

I  .  It^HAT  Is  praSke  ? 

2.  Why  is  it fo  called? 

3.  When  the  price  of  i  yw-dy^c.  is  farthings  ho'uf  is  the  value  of  any  given  quc^iu 

tity  fsundy  at  the  fame  rate  f 

4.  When  the  price  conftfis  of  penee  and  farthingSj  and  is  an  even  part  of  is.  hew  if 

the  value  of  any  given  quantity  found? 

5.  When  the  price  is  pence  and  farthings,  and  not  an  even  part  of  is* 'zvhat  is  the 

method  of  procedure  ? 
6;  V/hen  the  price  conftfls  of  fhillingSfpjence,  and  farthings ,  how  is  the  value  of  any 
given  quantity  found  ? 

7.  When  the  price  contains  fhilUng^  and  pence  and  ism  even  part  of  £1  hoivis  the 

op&ration  to  be  conduded  ? 

8.  When  the  price  conftfls  of  fhilUngr  only  and  an  even  numler,  what  is  the  mofl  direS 

nvay  to  find  the  value  of  any  given  quantity  ? 

9.  When  the  quantity  contains  fr&Bionsy  as  \:\\-r\  V  ^c,  hotv  ai^  they  to  be 

treated  ? 

10.  When  the  price  confijls  of  pounds,  end  Icsuer  denominations,  horn  is  the  value  ef 

any  given  quantity  found? 

11.  When  the  prices  are  given  in  D-ollars,  Cents,  and  Mills,  hotu  is  the  value  of  any 

given  quantity  found  in  Federal  Money  ? 

1 2.  What  is  the  method  of  proof  ? 

13..  Hofv  are  operations  in  Federal  Money  proved  ?' 

Exercifes  in  PraBice. 

In  the  followmg  exerciCes,  the  attenllion  of  the  Scholar  muft  be  excited  fifft 
to  confidei-  to  which  of  the'  preceedmg  cafes  each  queftion  is  to  be  referred. 
That  bemg  afcertamed  he  tf  ill  proceed  in  the  operation  according  to  the  in- 
foudion  there  given". 

1.  What  will  745!  yard  ;  oft  at  i  id.  per  yard  ?     -^^fwer,  £iJi^  3^.  71^^. 

Under  which  of  the 
preceeding  cafes  does 
this  queltion  properly 
belong  ? 

What  mufi:  be  done 
with  the  fra(5lion(^^  of 
s.  yard  )  in  the  quanti- 
ty ? 
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J.  What  will  964  yards  coft,  at  ijS  per  yard  ?      Jnfajer,  £Zo  6s,  SJ. 
Operation.  Piloof, 


3.  What  will  354!-  yards  coft,  at 
1^.  per  yard  i      An/wer,  7/4^ 


y.  What  will  567^  yards  coft,  at 
l\d'  per  yard  ? 


4.  What  will  316  yards  coft,  at 
yi.  per  yard  ?   /infwsr,  i^s.  gd. 


6.  What  will  91 3I  yards  coft, 
at      per  yard? 

Anfmr,  £2Z  1 6f.  gd* 


15<5  SUPPLmENT  to  PRACTICE.  Sect.  H. 

7.  "W«AT  will  912^  yards  coft,  at  8.  What       76  yards  coft, 

gd.  per  yard  ?  ^d,  per  yard  ?    ^p/^fr,  12/8 


i 


9.  What  will  845  yards  coft,  at  10.  What  will  91  yards  co^ne 

Bs.  per  yard  ?      kn/wer^^^i^  at       per  yard  ? 

Jnfwer,  £12  l6s 


II.  What  will  1564  yards  come 
to,  at  6j.      per  yard  ? 


12.  Wha  t  will  96  yarda  coft 
loj.  l^d.  per  yard  ? 
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13.  W«AT  will  67-J  yards  coft,  at  14.  What  will  343  yards  coft,  at 

12/2  per  yard  ?  ^/{/Wr, ^^41  IS.  3i/,  6/8pery^rdf  .jnf-Luei\£z%i 


15.  What  will  75  yards  coB,at  Ws-at  vViU  59  yards  corns  to, 

3 J,  4^/.  per  yard  ?  atj^6  7j-.  6^/.  per  yard  ? 


17.  What  will       yards  come  to,  18.  What  will  68  yards  cofij 

£3       8i/.  per  yard  >  ^4  6/.  per  yard  ? 


i5»  SUPPLEMENT  to  PRACTICE.  Sect.  II.  9. 

N.  B.  The  following  queftions  are  left  without  any  anfwers,  that  the  ScHol« 
ar  may  operate  and  prove  each  queftion. 

19.  What  will  1 1  yards  of  flannel  at  2/6  per  yard,  come  to  ? 

Operation,  Proof* 


20.  What  will  13ft)  of  cotton  coft,  at  ^  per  Jfe  ? 


»i.  What  will  183  yards  o^  ribbon  come  to,  at  8</.  per  yard  t 


THE 


SCHOLAR'S  ARITHMETIC. 


SECTION  nr. 

Rules  occafionally  ufefulto  men  in  particular  callings  and purfuits  ojlife. 


iNVor-UTiON,  br  tJie  raifmg  of  powers  i's  the  multiplying  of  any  giveii  niim-- 
htr  into  itfelf  continually,  a  certain  number  of  times.  The  quantities  in  this 
way  produced,  are  called  powers  of  the  given  number.  Thus^ 

4X4~i6  is  the  2d.  power.  Of  fquare  of  4.  "4^ 
4X4X4—64  is  the  3d.  power,  or  cube  of  4  —4^ 
4><4X  4X4— 256  is  the  4th.pov/ef-,  or  biquadrate  of  4—4* 

The  given  numbei',  (4)  is  called  the  firft  power  ;  and  the  fmall  figure,  v/Lich 
points  ©ut  the  order  of  the  power,  is  called  the  Indexy  or  the  Exponent. 


S^-  Cpolutton.  ' 

EvoLOYio^f,  or  the  extraaion  of  roots,  is  tlie  operation  by  which  We  find 
any  root  of  any  given  number. 

The  root  is  a  number  whofe  continual  multiplication  into  itfelf  produces  the 
power,  and  is  denominated  the  fquare,  cube,  biquadrate,  or  2d,  3d,  4th,  root,&c; 
accordingly  as- it  is,  when  taifed  to  the  2d,  3d,  4th,  &e.  power,  equal  to  tliat 
power.  Thus,  4  is  the  fquare  roqt  of  16,  becaufe  4  X4— 16.  4  alfo  is  the  cube 
root  of  64,  becaufe  4X4X4=%  ;  and  3  is  tii^e  fquare  root  of  9,  and  12  is  the 
fquare  root  of  144,  aad  the  cube  root  of  1728,  becaufe  12  X 12X  i-2r=i72S,  ^vi 
fo  on. 


i6o  EXTRACTION  of  the  SQUARE  ROOT.     Sect.  III.  3. 

To  £V  ery  number  there  is  a  root,  akho  there  are  numbers  the  precife  roots 
cf  which  can  never  be  obtained.    But,  by  the  help  of  deeJraals,  W€  can  approx- 
imate towards  thofe  roots,  to  any  necefTary  degree  of  exaftnefs.    Such  roots  are 
called  Surd  Roots,  in  dlilindlion  from  thofe,  perfeiliy  accurate,  which  are  callec]- 
Rational  Roots. 

The  fquare  root  Is  denoted  by  this  charafter  l/  placed  before  the  power  ; 

the  ether  roote,  by  the  fame  charader,  with  the  index  of  the  root  placed  over 

it.  Thus,  the  fquare  root  of  i6  is  expreffed -/ 16,  and  the  cube  root  of  27  is 
3 

1/27,  &c. 

When  the  power  is  exprefled  by  feveral  numbers  with  the  f.gn  or — be» 
tween  them,  a  line  is  drawn  from  the  top  of  the  fign  over  all  the  parts  of  it  5 

thus,  the  2d.  power  of  21—5  is  1/2 1 --=-.5,  and  the  3d.  power  of  56-J-8  is  V ^G^^^i 
Sec. 


The  fecond,  third)  fouith,  and  fifth  powers  of  the  nine  digits  maybe  feen  in 
the  following 

TABLE. 


Roots, 

or  I  ft.  Powers, 

1 

2 

3 

4 

5 

6 

7 

8 

1  ■  ' 

Squares, 

or  2d.  Powers, 

I 

4 

9 

16 

25 

36 

49 

64 

Cubes, 

or  3d.  Powers, 

I 

8 

27 

64 

125 

216 

343 

512 

729 

Biquadrates, 

or  4th.Powers, 

I 

16 

81 

256 

625 

1296 

2401 

4096 

6561 

Surfoiids, 

or  5th. Powers. 

I 

32 

243 

io24'3i25 

7776 

i68o7'32768 

59049 

^  3-  Cytraetton  of  the  ^pare  Eoot 

To  extraf^  the  fquare  root  of  any  iinniberj  is  to  find  another  number,  which 
multiplied  by,  or  into  itfeif  v/ill  produce  the  ^iven  number  ;  and  after  the  root  is 
found,  fuch  a  multiplication  is  a  proof  of  the  woik. 

Rule. 

* 

1.  "  Distinguish  the  given  number  into  periods  of  tv/o  figures  each,  by 
putting  a  point  over  the  place  of  unit-g,  another  over  the  place  of  hundreds,  and 
lb  on,  vv^hich  points  fhew  the  number  or  figures  the  root  will  confift  of. 

2.  "  Find  the  greatcft  fquare  number  in  the  firft,  or  left  hand  period,  place 
the  root  of  it  at  the  right  hand  of  the  given  number,  (after  the  manner  of  a 
quotient  in  divifion)  for  the  firft  figure  of  the  root,  and  the  fquare  number,  un- 
der the  period,  and  fubtradl  it  therefrom,  and  to  the  remainder  bring  down  the 
next  period  for  a  dividend. 

3.  "  Place  the  doable  of  tlae  root,  already  found,  on  the  left  hand  of  the 
dividend  for  a  divifor. 

4.  "  .Seek  how  often  the  divifor  is  contained  in  the  dividend,  (except  the 
right  hand  ligure)  and  place  tlie  anfwer  in  the  root  for  the  fecond  figure  of  it, 
and  likewlfe  on  the  right  hand  of  the  divifor :  multiply  tlie  divifor  with  the  fig- 
ure laft  annexed  by  the  figure  laft  placed  in  the  root,  and  fubtraft  the  prodiKfi 
from  the  dividend  :  To  the  remainder  join  the  next  period  for  a  new  dividend. 
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5.     DotJBLE  the  fissures  already  found  m  the  root,  for  a  new  divifor,  (or, 
bring  do-wrn  jonr  laft  divifor  for  a  new  one,  doubling  the  right  hand  figui-e  of 
It)  and  from  thefe,  find  the  next  figure  in  the  root  as  kft  dire(fled,  and  coatin- 
"*iie  the  operation,  in  the  fame  manner,  till  you  have  brought  down  all  the  pe- 
riods. 

**  Note  i.  If,  when  the  given  power  is  pointed  off  as  the  power  requi^-es,  tho 
left  hand  period  fliould  be  deficient,  it  muft  neverthelefs  ftand  as  the  firft  period. 

"  Note  2.  If  there  be  decimals  in  the  given  number,  it  muft  be  pointed 
both  ways  from  the  place  of  units  :— If,  when  there  are  integers,  the  firft  period 
in  the  decimals  be  deficient,  it  may  be  completed  by  annexing  fo  many  cyphers 
as  the  power  requires  :  And  the  root  muft  be  made  to  conrifl  of  fo  many  whole 
numbers  and  decimals  as  there  are  periods  belonging  to  each  ;  and  when  the  pe- 
riods belonging  to  the  given  number  are  exhaufted,  the  operation  may  be  con- 
tinued at  pleaiure  by  annexing  cyphers." 

Examples, 
t,  WMAt  is  the  fquare  teot  of  f  29  ? 
Operation. 

729(27  root, 

.  4  The  given  Tiumbi^f  being  dlilinguiflicd  into 

periods,  I  feek  the  greatcft  fquare  number  in 
the  left  hand  period  (7)  which  is  4,  of  whicli 
the  root  ( 2  \  being  placed  to  the  right  hand  of 
the  given  number,  after  the  manner  of  a 
Quotient,  and  the  fquare  number  (4)  iubtrsfc- 
ted  from  the  period  (7)  to  the  remainder  (3) 
I  bring  dov/n  the  next  period  (29)  m?iking 
for  a  dividend,  329.  Then  the  double  of  the 
root  (4)  being  placed  to  the  left  hand  for  a 
divifor,  I  ^ayho^v  often  4  in  32  ?  (excepting  9 
the  right  hand  Jigtire)  the  anfwer  is  7  which  I 
■  place  in  the  root,  for  the  fecond  figure  of  It, 

729  and  alfo  to  the  fight  hand  of  the  divifor  ;  theu 

Tnulttplying  the  divifor  thus  Increafed  by  the  figure  (7)  laft  obtained  in  the  root, 
I  place  the  product  underneath  the  dividend,  and  fiibtracl  it  therefrom,  and  the 
Work  is  done. 

dkmonstratiOm 

QJ  the  Reafon  and  Nature  of  the  various  fteps  in  the  e^troMion  of  ihe 
Square  Root. 

The  fuperficial  content  of  any  thing,  that  is,  the  number  of  fquare  feet,  yards, 
or  inches,  &c;  contained  on  the  fm-face  of  a  thing,  as  of  a  table  or  floor,  a  picture, 
a  field,  &c.  is  found  by  multiplying  the  length  into  the  brea.dth.  If  the  length 
and  breadth  be  equal,  it  is  a  fquare,  then  tlie  meafure  of  one  of  the  fides  as  of  a 
room,  is  the  root,  of  which  the  fuperticial  content  in  the  floor  of  that  room,  is 
the  fecond  power.  So  that  having  the  fuperficial  contents  of  the  floor  of  a 
fquare  room,  if  we  extract  the  fquare  root,  we  lhall  have  the  length  of  one  fule 
of  that  i-oom.  On  the  other  hand,  having  the  lengdi  of  one  fide  of  a  fquare 
room,  if  we  multiply  that  number  into  itfelf,  that  is  raife  it  to  tlie  fecond  pov.-er, 
we  lhall  then  have  the  fuperficial  contents  of  the'iloor  of  that  room. 

The  extraftion  of  the  fquare  foot,  therefore,  has  this  op<^ra(:ion  on  uumbers,  to 
^rran^e  the  number  of  Tvhkh  zvs  extratl  ths  roat  into  a  /buare  form.    As  if  a  man. 
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fhoulJ  have  625  yairds  of  carpeting,  i  yard  v;ide,  if  he  cxtraft  the  fquare  root  of 
that  r.iu-nber,  (625)  he  will  then  have  the  length  of  cne  fide  of  a  fquare  recto, 
the  f;oor  of  which,625  yards  will  be  juft  fuficient  to  cover. 

To  proceed  then  to  the  ^  demonftration —  ^  ^ 

Example  2.  Supposing  a  man  has  625  yards  of  carpeting,  i  yard  \yide» 
what  v/ill  be  the  length  of  one  fide  of  a  fquare  room,  the  floor  of  which  his  car- 
peting will  cover  ? 

The  firft  ftep  is  to  point  oiF  the  number  into  periods  of  two" figures  each. 
This  determines  the  number  of  figures  of  which  the  root  will  conf  ft,  and  is  dene 
on  this  principle,  that  the  produB  ef  any  iiuo  numbers  can  have  at  mojl  but  fo  many  pla- 
ces of  figures  as  there  are  places  in  both  the  faSars,  and  at  kajl,  but  one  hfs,  of  which  any 
per/on  may  fatisfy  himfelf  at  pleafure. 

The  number  being  pointed  off,  as  the  rule 
direds,  we  find  we  have  tu^o  periods  ;  ccn- 
fequently,  the  root  will  ccfifift  of  two  figures. 
The  greateft  fquare  number  in  the  left 
hand  period  (6)  is  4  of  which,  2  is  the 
root ;  therefore,  2  is  the  firft  figure  of  the 
root,  and  as  it  is  certain  we  have  one  figure 
mo^e  to  find  in  the  root,  we  may  for  the 
prefent  fupply  the  place  of  that  figure  by  a 
cypher,  (20)  then  20  will  exprels  the  juft 
value  of  that  part  of  the  root  now  obtained. 
But  it  muft  be  remembered,  that  a  root  is 
the  fide  of  a  fquare  of  equal  fides.  Let  us 
then  form  a  fquare,  A,-Fig.  I.  each  fide  of 
which  fhall  be  'uppofed  20  yards.  Now 
the  fide  a  b  of  this  fquare,  or  either  of  the 
fides,  fhews  the  root,  20  Avhich  we  have 
'  obtained. 

a.'  20~~  X. 

To  proceed  then  by  the  rule,  place  the  fquare  number  underneath  the  period,  fub- 
iraS  and  to  the  remainder  bring  doivn  the  next  period."  Now  the  fquate  number  (4) 
15  the  fuperficial  content  of  the  fquare  A — made  evident  thus, — each  fide  of  the 
fquare  A.  meafures  20  yards,  which  number  multiplied  into  itfelf,  produces 
400,  the  fuperficial  contents  of  the  fquare  A  ;  alio,  the  fquare  number,  or  the 
fquare  of  the  figure  2  already  found  in  the  root,  is  4,  v/hich  placed  under  the 
period  (6)  as  it  falls  in  the  place  of  hundreds,  is  In  reality  400,  as  might  be  feen 
alfo  by  filling  the  places  to  the  right  hand  with  cyphers,  then  4  fubtradled  from 
6  ajid  to  the  remainder  (2)  the  next  period  (25)  being  brought  dovai,  it  is 
plain,  the  lum  625  has  been  diminillied  by  the  dedufiion  of  400,  a  number  e- 
qual  to  the  fiiperficial  contents  of  the  fquare  A.  ,  ^  . 

Hence,  Fig.  I.  exhibits  the  exact  progrefs  cf  ihe  operation.  By  the  opera- 
tion, 400  yards  of  the  carpeting  have  been  difpofed  of,  and  by  the  figure  is  leen 
the  difporition  iTiade  of  them.o  , 

Now  the  fquare  A,  is  to  be  enlarged  by  the  addition  cf  the  225  yards,  which 
reniaiii,  and  this  addition  m.uft  be  fo  made  that  the  figr.r: ,  at  the  fame  tiiioe-,  lliall 
coTitinue  to- be  a  complete  and  perfect  fquare,  ^  If  t*:e  sidJition  be  made  to  one 
fids  only,  the  figure  would^oofe  its  fquare  form — it  fnull  be  'made  to  I'wo  f.'d.-s  ; 
'for  this  reafoP;,  the  rule  di  re-fc's,  "  place  the  double  of  I  he  ra:t  al-ccdy  foimd  r;  /} 
hand  of  the  dividend  for  a  ifivlfor*'  The  double  of  the  rcri  is  jii!t  eq-.:;il  iv.v' 
Mqh  h  c  and  c  d  of  the.fqii  src,.  A,  as  may  be  fccn  by  -  ];at  rjikws. 


Op^eration.. 

625(20 
4 

225 
 Fig.  I. 

A. 

20 
20 

400 
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Operation  continued, 

of  the  root  is  4,  wliich  placed  for 
le  place  of  tens  (for  zV  :.  ■■.■//?  he  re- 
he  ntxt figure  in  t.j;  root  is  .\y  he  pla- 
in reality  40,  equal  to  the  fides 
d  (20)  of  tliefquare,  A, 


Again,  Ly  the  rule,  "  Seeh 
how  often  the  drolfor  is  contained 
in  the  dividend  (except  the  right 
hand  figure)  and  place  the  anfwcr 
in  the  root,  for  the  fecond  fg'urs 
of  it,  and  on  the  right  hand  of  the 
divfor," 

Now  if  the  fides  he  See  d  oi  the 
.fquare  A,  Fig.  11.  Is  the  length 
to  which  the  remaining  225 
yards  are  to  be  added,  and  the 
divifor  (4  tens)  is  the  fum  of 
thefe  two  fides,  it  is  tlien  evident, 
that  225  divided  by  the  length 
of  the  two  fides,  that  is  by  the 
divifor  (4  tens)  will  give  the 
breadth  of  this  new  addition  of 
the  2  25  yards  to  the  fides  be  Sec  d 
of  the  fquare,  A. 

The  fquare  A      rr:  ^oq  yds.  But  we  are  direfled  to    except  the  right 

.  .        Cf/—  100 —  hand  figure  r  and  alfo  to  " /jAvcx? quo- 

.  C  gh  zzz  100  —  tient  figure  on  the  right  hand  of  the  divifor 

,   X)      zr:   25  — '  the  reafon  of  which  is,  that  the  additions, 

— —  Q  ef  and  C  g  h  to  the  fides  be  and  cd  of 

Proof,  625  yds.  the  fquare.  A,  do  not  leave  the  figure  a 

conrplete  fquare,  but  there  is  a  deficien- 
cv,  D,  at  the  corner.  .Therefore,  in  dividing,  the  right  hand  figure  is  excepted, 
to  leave  fomething  of  the  dividend,  for  this  deficiency  ;  and  as  the  deficiency, 
D,  is  limited  by  the  additions  C  ef  and  C  g  h,  and  as  the  quotient  figure  (5)  is 
the  width  of  thefe  additions,  confequently  equal  to  one  fide  of  the  iquare,  D  ; 
therefore,  the  quotient  figure  (5)  placed  to  the  right  haird  of  the  divifor  (4  tens) 
and  multiplied  into  itfelf,  gives  the  contents  of  tire  fquare,  D,  and  the  j\.  tens—X.o 
the  fum  of  the  fides,  be  &  cd  of  the  addition  C  ef  8c  C  g  h,  multiplied  by  the  quo- 
tient figure,  (5)  the  v/idth  of  thofe  additions,  give  the  contents  of  C  ef  ScCg  h, 
which  .together  fubtrafted  from  the  dividend,  and  there  being  no  remainder, 
fhew  that  the  225  yards  are  difpofed  in  theie  new  additions  C  ef  Cg  h,  and  D, 
and  the  figure  is  feen  to  be  continued  a  complete  fquare. 

Consequently,  Figc  II.  fhews  the  dimenfions  of  a  fquare  room,  25  yards  on 
a  fide,  the  floor  of  which  625  yards  of  carpeting,  a  yard  wnde  will  be  fufiicient 
to  cover. 

The  pi-oof  is  feen  by  adding  together  the  differ  mt  parts  of  the  figure. 
.   Such  are  the  principles,  on  which  the  operation  of  extra^fiiiig  the  iquare  root 
's  grounded. 


625(25 


45)225 
225 


The  double 
a  divifor  in  th 
member ed,  that  ti 
ced  before  it)  is 
h  c  (20)  and<r 


000 

Fig.  IL 
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16+         EXTRACTION  OF  tke  SQUARE  ROOT.         Sect.  III.  3. 

3.  What  is  the  fquare  root  of  4.  What  is  ihe  fquarc  root  of 

lO^d-Z-S^S  P       ^n/wfr,  5416.  43264?       /f/i/wfr,  2©8. 


5.  What  is  the  fquate  rcet  61964,51^2360241  ?      Arifnuefi  31,05672. 


5e^t.  la  iv        EXTEACTION  0f  the  SQUARE  ROOT. 

6.  What  is  the  fquare  root  of  7.  What  isthe/quare  root  of 

998001  i  Anjvjtri  999  234»c>9  .^  15,3 


8.  What  is  the  fquare  r6«t  6^  te3©8$2i98,4GOi  ,^ 


EXTRACTION  to  the  SQUARE  ROOT.  Sect.  III. 


Supplement  to  the  Square  Root. 

QUESTIONS, 

1.  IFhat  is  to  le  wiiierjloodhy  a  root  f  A  pofwcr  ?  The  fecondf  thtrd-i  and  fourth 

ponvers  ? 

2.  What  is  the  Index,  or  Exponent  P 

3.  What  is  it  to  extract  the  Square  Root  ? 

4.  Wht  is  the  given  fum  pointed  ojff'  into  periods  of  two  figures  each  ? 

5.  In  the  operation^   having  found  the  firfl  figure  in  the  root,  why  do  we  fultraB 

the  fquare  number,  that  Is,  the  fquare  of  that  figure,  from  the  period  in  which  it 
was  taken  ? 

6.  Wnr  do  we  double  the  root  for  adivifor  ? 

7.  In  dividing,  why  do  we  except  the  right  hand  figure  of  the  dividend  P 

8.  IVht  do  we  place  the  quotient  figure  in  the  root  and  alfo  to  the  right  hand  of  the 

d'lvfor  ?  _ 

9.  If  there  he  decimals  in  the  given  number,  how  viiifi  it  be  pointed  ? 

10.  Ho  iris  the  operation  of  extraBing  the  Spuare  Root  proved  P 

Exercifcs  in  the  Square  Root. 
I.  A  Clergyman's  glebe  confifts  of  three  fields  ;  the  firft  contains  5  Acr 
r.  12  p.  thefeconcl,  2  ac  2  r.  1^  p.  the  third,  i  ac.  i  r.  14  p.  in  exchange  for 
,^Iiich  the  heritors  agree  to  give  him  a  fquare  field,  equal  to  all  the  three, 
ought  the  fide  of  tlie  fquare  ?  Anfwer,  39  poles. 


2.  A  GF.KF,RAL  has  an  army  of  4096 
men ;  how  many  muft  he  place  in 
rank  and  file  to  form  them  into  a 
fquare  ?  Jnfwer,  64 
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3.  There  is  a  circle  whofe  diameter  is  4  inches,  what  is  the  diameter  of  a 
circle  4  times  as  large  i  Anfyjer  8  inches. 

Note.  Square  the  given  diameter,  wx^Atx^Xj 
this  fqiiare  by  the  given  proportion,  and  the 
fquare  root  of  the  product  will  be  the  diameter- 
'       required.    Do  the  fame  in  ail  fimilar  cafes. 

If  the  circle  of  the  required  diameter  were  to 
be  lefs  tlian  the  circle  of  the  given  diameter, 
by  a  certain  proportion,  then  the  fquare  of  the 
given  diameter  muft  have  been  divided  by  that 
proportion. 


4.  T  here  are  two  circular  ponds  In  a  gentle-man's  pkafufe  ground;  the  di- 
ameter of  the  lefs  is  lOO  feet,  and  the  greater  is  three  times  as  large.  What  is 
its  diameter  ?  Anjwer^  i73>2-{-» 


5.  If  the  diameter  of  a  circle  be  12  inches,"what  will  be^e  diameter  of  a- 
nother  circle,  half  fo  large  ?  ^Anfiasr  ^^^'^'{■inches. 


168        SUPPLEMENT  t&  the  SQUARE  ROOT.         Sect.  IH.  3. 

6.  A  WALL  is  36  feet  high,  and  a  ditch  before  k  i&  27  feet  wide;  what  is 
the  length  of  a  ladder,  that  will  reach  to  the  top  of  the  wall  from  the  oppollte 
j&de  q£  the  ditch  f  Jnf<wery  45  feet. 

Note.  A  figure  at 
three  fides,  like  that  form- 
ed by  the  wall,  the  ditch 
and  the  ladder,  is  called  a 
right  angled  triangle,  of 
which,  the  fquare  of  the 
hypothenufe,  or  flanting 
fide,  ( the  ladder)  is  equal  to 
the  fum  of  the  fquares  of 
the  two  other  fides,  that  is, 
the  height  of  the  wall  and 
the  width  of  the  ditch. 


7.  A  LINE  of  36  yards  will  exadlly  reach  from  the  top  of  a  fort  to  tlieoppofite 
Bank  of  a  river,  known  to  be  24  yards  broad  ;  the  height  of  the  wall  is  requir- 
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8  Glasgow  Is  44.  miles  weft  from  EJmburgh  :  Peebles  Is  exzAlj  fontli 
from  Edinburgh,  and  49  miles  in  a  ftralght  line  from  Glasgow  ;  what  Is  ihi 
diftancs  between  Edinburgh  and  Peebles  >  Jnfwsr,  21,5-^  rhu^s. 


§  4.  0txmtim  of  tfie  CuSe  Boot 

To  extraiS  the  Cube  Root  of  any  number  is  to  find  another  number,  v/aicn 
SHultiplied  into  its  fquare  faall  produce  the  given  number. 

Rule. 

1.  "  Separate  the  given  number  into  periods  of  three  figures  each>  by  put- 
ting a  point  over  the  unit  figure,and  every  third  figure  beyond  the  place  of  units- 

2.  "Find  the  greatell  cube  in  the  left  hand  period,  and  put  its  root  in  the 
quotient. 

3.  "  Subtract  die  cube,  thus  found,  from  the  fald  period,  and  to  the  re- 
mainder bring  down  the  next  period,  and  call  this  the  dividend, 

.  4.  "  Multiply  the  fquare  of  the  quotient  by  300,  calling  it  the  .triple 
fquare,  and  the  quotient  by  30^  calling  it  the  triple  quotient,  and  tlie  fam  of 
thefe  call  the  dtvifor.  . 

5.  "  Seek  how  often  the  divifor  may  be  had  In  the  dividend,  arid  place  the 
refult  in  the  quotient. 

•  6.  "  Multiply  the  triple  fquare  by  the  laft  quotient-figure  snd  write  the 
product  under  the  dividend  ;  multiply  the  fquare  of  the  laft  quotleut  figure  by 
the  triple  quotient,  and  place  this  produd  under  the  laft  ;  under  all,  fet  the  cube 
of  the  laft  quotient  figure  and  call  their  fum  the  fuhtrahend. 

7.  "  SucTRACT  the  fubtrahend  from  the  dividend,  and  to  the  remninder 
bring  down  the  next  period  for  a  new  dividend,  v/ith  v\^hich  proceed  as  before, 
and  fo  on  till  the  whole  be  finifhed. 

Note.  The  f  11112  rule  muft  be  obferved  for  continuing  the  operation,  and 
pointing  for  decimals,  as  in  the  fquare  root." 

X  ....... 


2  70 
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I.  What  is  the  cube  root  of  373248  ? 
Operation. 

373248(72  ths  rooU 

343  7X7X300=:i47oo»  the  triple fquare. 

■   7X30       ~    210  tie  triple  quotient, 

Divifor  149^10)30248   

—   14910^^^  divifor. 

29400 

840  14700X2—29400 
8  .  2X2X210=:  840 

— ^   2>C2X2     =  8 

30248  — - 

 .  30248  the  fuhtrahend. 

.     00000  DEMONSTRATION 
Of  the  Reafon  and  Nature  of  the  'various  fleps  tn  the  operation  of  extra8ing  the 
Cube  Root. 

"  Any  folid  body  havingy?jc  equal fides ^  and  each  of  thefe  fides  an  exaS  fquare^ 
is  a  Cube,  and  the  meafure  in  length  of  one  of  its  fides  is  the  root  of  that  cube. 
For  if  the  meafure  in  feet  of  any  one  fide  of  fuch  a  body  be  multiplied  three 
times  into  itfelf,  that  is,  raifed  to  the  third  power,  the  produft  will  be  the  num- 
ber of  folid  feet  the  whole  body  contains. 

And  on  the  other  hand,  if  the  cube  root  of  any  number  of  feet  be  extrafted, 
this  root  will  be  the  length  of  one  fide  of  a  cubic  body,  the  whole  contents  of 
which  will  be  equal  to  fuch  a  number  of  feet. 

Supposing  a  man  has  13824  feet  of  timber,  in  diftin(fl  and  feparate  blocks 
of  one  foot  each  ;  he  wifhes  to  know  how  large  a  folid  body  they  will  make 
when  laid  together,  or  what  will  be  the  length  of  one  of  the  fides  of  that  cubic 
body  ? 

To  know  this,  all  that  is  necefTary  is  to  extrad  the  cube  root  of  that  nunx- 
feerj  in  doing  which  I  propofc  to  illuftrate  the  operation. 

Operation. 

13824(20  In  this  number,  pointed  off  a«  the  rule 

diirefts,  there  are  two  periods,  of  confe- 
quence  there  will  be  two  figures  in  the 
root. 

The  greateft  cube  in  the  right  hand  pe- 
riod, (13)  is  8,  of  which  2  is  the  root,  there- 
fore, 2  placed  in  the  quotient  is  the  firft  figure 
of  the  root,  and  as  it  is  certain  we  have  one 
figure  more  to  find  in  the  root,  we  may  far 
the  prefent  fupply  the  place  of  that  one  fig- 
ure by  a  cypher  (20)  then  20  will  expvefs 
the  true  value  of  that  part  of  the  root  now 
obtained.    But  it  muft  be  remembered,  that 
the  fz/^^  roof  is  the  length  of  one  of  the  fides 
of  a  cubic  body,  whole  length,  breadth,  and 
thicknefs  are  equal.  Let  us  then  form  a  cube, 
Fig.  I.  each  fide   i  which  fhal?be  fuppofed  20 
feet  ;,ncw  the  fide  A.  B.  of  this  cube,  or 
either  of  the  fides,  fiievrs  the  root,  (20) which 
we  liave  obtained. 
^QQofeetzzihe  folid  contents  of  the  Qxjz-s.. 
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The  Rule  next  direfts,  "fubtraB  the  cube,  thus  found  fromjhe  faU  period  and  to 
the  remainder  bring  doivn  the  next  period,  ^ c.  Now  this  cube  ( 8  )  is  the  folid  con- 
tents of  the  figure  we  have  in  reprefentation.  Made  evident  thus  -Each  fide 

this  figure  is  20,  which  raifedto  the  3d.  power,  that  is,  the  length,  breadth, 
and  tliicknefs  multiplied  into  each  other,  g'l  ves  the  fblid  contents  of  that  figure 
^niSooo  feet.  And  the  cube  of  the  root,  (2)  which  we  have  obtained  is  8,  Avhich 
placed  under  the  period  from  which  it  was  taken,  as  it  falls  in  the  place  of  thou- 
fands,  is  8000,  equal  to  the  folid  contents  of  the  cube  A  B  C  D  E  F,  v/hich  be- 
ing fubtra^ed  from  the  given  number  of  feet,  leaves  5824  feet. 

Hence  Fig.  I.  exhibits  the  exadt  progrefs  of  the  operation.  By  the  operation 
8000  feet  of  the  timber  are  difpofed  of,  and  the  figure  fliews  the  difpofitlon  made 
of  them,  into  a  fquare  folid  pile,  which  meafures  20  feet  cn  every  fide. 

Now  this  figure,  or  pile,  is  to  be  enlarged  by  the  addition  of  the  5824  feet, 
which  remain,  and  this  addition  mull  be  fo  m.ade,  that  the  figure,  or  pile,  lhall 
continue  to  be  a  complete  cube,  that  is,  have  the  meafure  of  ail  its  fides  equal. 

To  do  this  the  addition  mull  be  made  equally  to  the  three  diiTerent  fquares, 
or  faces  a,  c,  and  b. 

The  next  ftep,  in  the  operation  is,  to  find  a  divifor,  and  the  proper  divlfor 
will  be,  the  number  of  fquare  feet  contained  in  all  the  points  of  the  figure,  to 
which  the  addition  of  the  5824  fe€t  is  to  be  made. 

Hence  we  are  dire^ed,  "  multiply  the  fquare  of  the  quotient  by  300,"  the  <t>bjed 
of  which  is,  to  find  the  fuperficial  contents  of  the  three  faces  a,  c,  h,  to  whicii  the 
addition  is  now  to  be  made.  And  that  the  fquare  of  the  quotient,  multiplied 
by  300  gives  the  fuperficial  contents  of  the  faces  a,  c,  by  is  evident  from  what 
follows. 

Side  A  B— 20  1  2  quotient  fgure. 

Side  AY— 20   \   r.i   r,     „  2 
>  of  the  jfice,  a. 

Superficial  contents       ^400  J  .4  the  fquare  of  % 
3  300 


The  triple  fquare  \200:zzthe  fu-  The  triple  fquare  i  200— the fupetfi- 

perfcial  contents  of  the faces  a,  c,  and  b.  cial  contents  of  the  faces  a,  c,  and  b. 

The  two  fides  A  B  and  A  F  of  the  Here  the  quotient  figure  2,  is  prop- 

face,  a,  multiplied  into  each  other,  erly,  tivo  tens,  for  there  is  another  fig- 
give  the  fuperficial  contents  of  a,  and  ure  to  follow  it  in  the  root,  and  the 
as  the  faces,  a,  c,  and  b,  are  all  equal,  fquare  of  2,  fi:anding  as  units,  is  4,  but 
therefore,  the  contents  of  the  face,  a  its  true  value  is  20  {—thefde  A  B)  of 
mulcipiied  by  3,  will  give  the  contents  which  the  fquare  is  400,  we  therefore 
of  a,  c,  and  b.  lofe  two  cyphers,  and  thefe  two  cy- 

phers are  annexed  to  the  figure  3. 
Hence  it  appears,  that  we  fquare  the  quotient,  with  a  view  to  find  the  fuperficial 
contents  of  the  face,  or  fquare  a;  v/e  multiply  the  fquare  of  the  quotient  by  3? 
to  find  the  fuperficial  contents  of  the  three  fquares,  a,  c,oz.  h,  and  two  cyphers  arc 
annexed  to  the  3,  becaufe  in  the  fquare  of  the  quotient,  two  cyphers  were  lolt,  the 
quotient  requiring  a  cypher  before  it  in  order  to  exprefs  its  true  value,  which 
would  throw  the  quotient  (2)  into  the  place  oi  tens,  whereas  now  it  ftands  in  the 
•place  of  units. 

Now  when  additions  are  made  to  the  fquares  a,  c,  and  3,  there  v/ill  evidently 
be  a  deficiency,  along  the  whole  length  of  the  fides  of  the  fquares  between  each 

the  additions,  which  muft  be  fupplied  b^^foreth^  figure  can  be  a  complete 
cube.    Thefe  deficiencies  will  be  3,  as  may  be  feen.  Fig.  II.  n.  n,  n. 

Therefore  it  is,  that  we  are  directed,  "  multiply  the  quofient  by  30,  calling  it  the 
triple  puotient. ' '  iP^ 

T^Etripple  quotient  is  the  fam  of  the  three  lidss,  or  fides  ags  i ail  which 


I ',7  2 


EXTRACTION  of  the  CUBE  ROOT, 


Sect.  III.40 


are  the  deficiencies,  «,  n,  «,  ^li  which  meet  at  a  point,  nigh  the  centre  of  tlie 
iigurc.    This  is  evident  from  what  foUowSo    ■  • 

The  deficiencies  are  3  in  number, 
they  aie  the  whole  length   of  the 
fides  ;'tlie  length  of  each  .  fide  is  20 
feet,  therefore  20 
3 


2  quotient. 
Triple  quotient  60  equal  the  length 


"ripJe  quotient  do— to  the  length  of  -^ 


Here,  as  before,  the  quotient 
lacks  a  cypher  to  the  right  hand, 
to  exhibit  its  true  value;  the 
quotient,  itfilf,  is  the  length  of  one  of  the  fides,  v/here  are  the  the  deficiencies,  it 
is  multiphed  by  3,  becaufe  there  are  3  deficiencies,  and  a  cypher  is  annexed  to 
the  3  becauTe  it  has  Been  omitted  in  the  quotient,  which  gives  the  fame  produ6tj 
as  if  the  true  value  of  the  quotient,  20,  had  been  multiplied  by  3  alone. 


,       ("  1200  the  triple  fquare. 
We  now  nave  |    .^^       ^^j^^^  ^xoKx^nl. 


The  fum  of  which,  1260  is  the  divifor,  equal  the  number  of  fquai^e 
feet  contained,  in  ail  the  points  of  the  figure  or  pile,  to  which  the  addition  of 


;'!J24  feet  is  to  be  made. 


O'p  E R  AT  I  o N  continued^ 
13824(24  the  root. 


Div'if.  1260)5824  the  dividend. 


4800 
'  960 
64 


This  figure  in  the  root,  (4) 
fhews  the  depth  of  the  addaioii, 
on  every  point,  where  it  is  to  be 
made  to  the  pile  or  figure,  rep« 
refented,  Fig.  L 


5824  fultraker.d. 


EiG.  II.  exhibits  the  additions  made 
to  the  fquares  a,  3,  by  which  they  are 
covered,  or  raifed  by  a  depth  of  4  feet. 

The  nextftep  in  the  operation  is  to 
find  a  fubtrahend,  which  lubtrahend  is 
the  number  of  folid  feet,  contained  in 
all  the  additions  to  the  cube,  by  the 
laft  figure  4.  ■ 

Therefore,  the  rule  diredts,  "muU 
tipJy  the  triple  fquare  by  the  lajl  quctieni 
figured 

The  triple  fquare,  it  muft  be  re- 
membered, is  the  fuperficial  con- 
tents of  the  faces  and  b.,  which 
multiplied  by  4,  the  depth  now  ad- 
ded to  thofe  faces,  or  fquares,  gives 

  the  number  of  folid  feet  contained 

4800  fcety  equal  the  additicr.  m&de  jn^£  additions  by  the  laft  quotient 
totheJquarts^orfaces^a.Cjb,  figwHr4, 
cf  Fig.  I.  a  dfpih  of  .\  feet  on  each 


1200  trivle  fmime. 
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20  'F4'2 
60  triple  quotient. 


T.  6  f guars  of  the  lafl  quotient 


Tu'E.viy  miiMpIy  thefquare  of  the  Jajl  quo-^ 
t'tent  figure  by  the  triple  quotient.^*  This  is  to 
fill  the  deficiencies  n,  n,  n,  Ftg.  II.  Now 
thefe  deficleneks  i^re  limited  in  length,  by 
the  length  of  the  fides  (20)  and  the  triple 
quotient  is  the  fiim  of  the  length  of  the  de- 
ficiencies. They  are  limited  in  width  by 
the  laft  quotient  figure  (4)  the  fquare  of 
^hich  gives  the  area,  or  fuperficial  contents 
at  one  end,  which  multiplied  into  their 
length,  or  the  triple  quotient,  which  is  the 
fame  thing,  gives  the  contents 


360 
60 


cf  thofe  additions 
F:§.  Ill, 


4«4,  4^,  4Pj 


^60  feet  difpofed  in  the  deficiencies,  hetiveen  the  addliions  to  the  fquarcs  a^c^h. 
Fig.  III.  exhibits  thefe  deficiencies  fupplied^  4/24,  4K,  4^,  and  difcov- 
ers  another  deficiency  luhere  thefe  approach  together ^  of  a  corner  ward- 
cowplete  cube. 


ng  to  make  the  figure  a 


Lastly,  cube  the  lafi  quotient  figure.''^ 
This  is  done  to  fill  the  deficiency  Fig.  III. 
left  at  one  corner,  in  filling  up  the  othei 
deficiencies,  n,  n,  n.  .  This  corner  is  limit- 
ed by  thofe  deficiencies  on  every  fidf, 
which  were  4  feet  in  breadths  confequentiy^ 
the  fquare  of  4  will  be  the  folid  contents 
of  the  corner,  which  in  Fig.  IV.  e,  e, 
is  feen  filled. 


4  Now  the  film  of  thefe  additions  make  the 

4  fubtrahend,   which   fubtradl  from  tlie  divi- 

"   dend,  and  the  work  is  done. 

4 

C^Jeet  dfprfed  in  the  corner,     e,  e,  ivhere  the  additions  n-jU^  approach 
together. 

Figure  IV.  fliews  the  pile  which  13824  folid  blocks,  of  one  foot  each,  would 
make  when  laid  together.    The  root  (24)  Ihews  the  length  of  a  lide.  ^'g- 
fliews  the  pile  v/hich  v/ould  be  formed  by  8cco  of  thofe  blocks,  firit  laid  t0g(.;ta- 
er  ;  and  hig.  11.  and       Ihew  the  changes  which  the  pile  palies  thio,  in  the 
addition  of  the  remaining  5824  blocks,  or  feet. 

Proo7.  By  adding  the  contents  of  the  fiiH  figure^  and  the  additions  exhibit-, 
ed  in  the  other  fieures  toc'-cther.  ' 
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■Feet, 

8000  Contents  of  Fig.  I. 

4800  addition  to  the  faces  or  fquares  a,    and     Fig,  H, 
960  addition  to fill  the  deficiencies  «,  «,  «,  Fig.  III.  ^ 
64  addition  at  the  corner    e,  e^  Fig.  IV .  nvhere  the  additions  tuBich  fill  the  de- 

—  —      fciences  «,  n,  «,  approach  together. 

\      13824  Number  of  blocks,  or  folid  feet,  all  which  are  now  difpofed  in  Fig. 
IV.  forming  a  pile,  or  folid  body  of  timber,  24  feet,  on  a  fide. 

^'  Such  is  the  demonftration  of  the  reafon  and  nature  of  the  various  fteps  in  the 
operation  of  extrading  the  cube  root.  Proper  views  of  the  Figures,  and  of  thofe 
fteps  in  the  operation  illuftrated  by  them,  will  not  generally  be  acquired  without 
fome  diligence  and  attention.  Scholars,  more  efpecially,  will  meet  with  difficul- 
ty. For  thair  affiftance,  fmgill  blocks  might  be  formed  of  wood,  in  imitation  of 
the  Figures,  with  their  parts  in  different  pieces.  By  the  help  of  thefe,  Mafters, 
in  moft  inftances,  would  be  able  to  lead  their  pupils  into  right  conceptions  of 
tiiofe  views,  which  are  here  given  of  the  natu-re  of  this  operation. 

3s  What  is  the  cube  root  of  31024576  ?    Jnftuerj,  275. 


1  - 

Sect.  III.  4.        EXTRACTION  of  the  CUBE  ROOT. 
4.  What  k  the  cube  root  of  253395799552  ?        Jnfwrf  6328. 


( 
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5.  What  is  the  cube  root  of  84,60451^?  4,39.  • 


6,  What  is  the  cube  root  of  2  ^  Jn/wctf 
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Supplement  to  the  Cube  Root. 

QUESTIONS, 
t.  WsAt  Is  a  cube  ?  / 

2.  What  is  underflood  by  the  cube  root  ? 

3.  Wa^T  is  it  to  extraSi  the  cube  root  ? 

4.  In  the  operation  having  found  the firjl  figure  of  the  roaff  why  is  the  cube  of  it  fuh- 

troBed  from  the  period  in  nuhich  it  uiias  taken  ? 
^.  Wnr  is  the  fquare  of  the  quotient  Htultiplied  by  300  ? 

6.  War  is  the  quotient  multiplied  by  3©  ? 

7.  Wht  do  we  add  the  tripple  fquare  and  thi  tripple  quotient  together ^  and  the  fum  of 

them  call  the  divifor  ? 

8»  To  find  a  fubtrahend^  why  do  we  multiply  the  triple  fquare  by  tlie  lafl  quotient  fig" 
ure  ?  the  fquare  of  the  laft  quotient  figure  by  the  tripple  quotient  ?  Why  do  we 
cube  the  qwotlenf  figure  ?  Why  do  thefe  fums  added,  make  the  fubtrahaxd  ? 

9.  Hoiv  is  the  operation  proved  ? 

Exercifcs  in  the  Cube  Root. 

I.  If  a  bullet  6  inches  diameter  weigh.  321b.  what  will  a  bullet  of  the  fame 
inetal  weigh,  whof«  diameter  is  3  inches  I       Anfwer^  4  lb. 

Note.  "The  folic! 
contents  of  fimilar  fig- 
ures are  in  proportVa 
to  each  other,  as  the 
cubes  of  their  fimiiar 
fides,  or  diameters." 


Y 
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2.  What  is  the  fide  of  a  cubical  mound  equal  to  one  288  feet  Ion?,  216 
broad,  and  4.&  high?      Anftuer.ij^feet,  ^ 


3.  There  is  a  cubical  velTel,  whofe  fide  is  t  feetj  I  demand  the  iide  of  a  vef- 
fel,  \?rhieh  fliall  contain  three  times  as  much  \  Anfwer^  %  feet  10  Inches,  &  \nearly. 

Note.  CuBEthe^iven 
fide,  multiply  it  by  the 
given  proportion,and  the 
cube  root  of  the  produd 
^  will  be  the  fide  fought. 
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Fellowship  is  a  rule  by  which  merchants,  and  others,  trading  in  partner^ 
fhip,  compute  their  particular  lhares  of  the  gain  or  lafs,  in  proportion  to  their 
ftock  and  the  time  of  its  continuance  in  trade. 

It  is  of  two  k'mdSfJtngk  and  double. 

Single  Fellowjhip 

Is  when  the  ftocks  are  employed  equal  times. 

Rule. 

As  the  whole  fum  of  the  ftocks  is  to  the  whole  gain  or  lofs,  fo  is  each  man's 
particular  ftock  to  his  particular  fliare  of  the  gain  or  lofs. 

Proof.  Add  all  the  fhares  of  the  gain  or  lofs  together ;  and,  if  the  work  he 
ij^ht,  the  fum  will  be  equal  to  the  whole  gain  or  lofs. 

Examples. 

1.  Two  merchants,  A  and  B,  make  a  joint  ftock  of  200  dollars,  A  puts  in 
75  dollars,  and  B  125  dollars  ;  they  trade  and  gain  50  dollars  ;  what  is  each 
man's  ftare  of  the  gain  ? 

Operation. 

Dolls.  Dolls.  Dolls. 
As  200  :  50  ;  :  75  Js  200  :  5©  : :  125 

75  125 

250  250 
350  100 


■D.  ets. 


50 


200)3750(18,75  ^'j^rjm  —  D.Cts 


200 

1750 
1600 


200)6250(31,25  B'sJIsarSf 
.600 

250 
200 


1500   , 

1400  joo 

■ — ■   400 

1000  i^i'JS  Ahfjare.   : 

jGxoo  3.i»25  Wsjhare,  1000 

— -— — '   -—  1000 


50,00  proof. 


2.  Divide  the  number  360  into  4  fuck  parts,  which  fti^li  be  to  each  other 
3,  4,  5,  and  6. 

100 


100  j 
120J 

360  Proof. 
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3,  A  MAN  died  leaving  3  fons,  to  whom,  he  bequeathed  his  efiate  in  the  fol- 
lowing manner,  viz.  to  the  eldeft  he  gave  184  dollars,  to  the  fecond  155  dollars, 
^and  to  the  third  96  dollars:  but  when  his  debts  were  paid,  there  were  but  184 
'dollars  left ;  what  is  each  one's  proportion  pf  his  ^ftgte  ?  ^ 

0       '        ~  77.8^9) 


4-  A  AND  B  companied     A  pm  lit        an^  t^oli  i  •  ^^^^  ^* 

E  pu-t  in  ?  ^nf'W€r,£.^o 
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Double  Fdlowjliip. 


'S    Double  Fellowship,  or  FelIo\v:iliip  with  time,  is  when  th?  flocks  of  parti 
ners  are  continued  unequal  times. 

Rule. 

MutTi?LY  each  man's  ftcck  by  the  time  it  was  continued  in  trade,  Then, 
As  the  whole  fum  of  the  produds,  is  to  the  whole  gain  or  lofs,  fo  is  each 
man's  particular  produdl'tohis  particular  fliare  of  the  lofs  or  gain. 

Examples. 

^  I.  A,  B,  and  C  entered  into  partnerfliip  :  A  put  in  85  dollars  for  8  months, 
!B  put  in  60  dollars  for  10  months  ;  and  C  put  in  120  dollars  for  3  months ;  by 
piisfortune  they  loft  41  dollars  j  what  muft  each  man  fuftain  of  the  lofs  ? 

Operation, 

680  A's  produdl, 
600  B's  produdt. 
360  C's  produ<ft, 

J  640 

As  1640  :  41  : !  600 
600 


S5 

60 

J20 

8 

I© 

3 

680 

600 

36© 

1640 

68q  i64lo)246o|e(i5  B's  lofs, 

3720  164 


«ooo 


3i64jo)i476|o(9  C's  lofs* 
1476 


16410)278810(17  A's  lofs,  820 
164  820 

1148 
1 148 


As  1640  5  41  J  >  360  J)olh. 

360  17  A*s  lofs, 

15  B's  lofs, 
9 

Pr«of 


2460  9  C's  lofs. 

123 
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2.  A,  B,  and  C  trade  together.  A,  at  firftput  in  480  dollars  for  8  months, 
then  put  in  200  dollars  mare,  and  continued  the  whole  in  trade  8  months  long- 
er ;  at  the  end  of  which  he  took  out  his  whole  ftock,  B  put  in  800  dolls,  for  9 
inonths,  then  took  out  Dolls,  583,333  and  continued  the  reft  in  trade  3  months, 
put  in  Dolls.  366,666  for  10  months,  then  put  m  250  dollars  more,  and  contin- 
ued the  whole  in  trade  6  months  longer.  At  the  end  of  their  partnerlhip,  they 
Jtiad  cleared  rooo  dollars  ;  what  is  each  man's  jfibare  of  the  gain  ? 

Dolls.  378^827  A's  fliare. 
320,452  B's  iharje. 
300,721  C^fliare* 


f 


__  / 


0  te^fi'/ 


lilt 
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Supplement  to  FellowJIiip. 

QUESTIONS. 
!.  WttAt  Is  Fellowjhip  ?  .  - 

2.  Of  hotu  many  kinds  is  FeUoivJhip  ? 

3.  Wba^  is fmgle  FeUoivJhip  ? 

4.  What  if  the  rule  for  operating  in  Jingk  Fellotv/hip  ? 

5.  What  is  d&uhle  Felloivjbip  ? 

6.  What  is  the  rule  for  operating  in  double  FelloiuJJoip  ? 

7.  H'ow  is  Felhivjhip  proved  ? 

Exercifes  in  Fcllowjhip. 

A,  B,  and  C  hold  a  pafture  in  common  for  which  they  pay  £.20  per  annum. 
In  this  pafture,  A  had  40  oxen  for  76  days  ;  B  had  36  oxen  for  50  days,  and  C 
had  50  oxen  for  90  days.  I  demand  what  part  each  of  thefe  tenants  ougkt  to 
pay  of  the  £,2<^  ? 

£,  s.  d.  qr. 

6  10  2  A's  part. 

3  17  I  o^-f^§  B'sparr. 
9  13  a  2l^°o  C's  part. 
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Barter* 

Barter  is  the  exchanging  of  one  commodity  for  another,  and  teaches  mer-^ 
thants  fo  to  proportion  their  quantities,  that  neither  fliall  fuftainlofs. 
Proof.    Bv  changing  the  order  of  .the  queftion. 

Rule. 

1.  IP'hp.n  the  quantity  of  one  commodity  is  gi'Oen,  with  its  nialue,  or  the  valut^ its  in- 
teger, as  alfo  the  value  of  the  integer  of fame  other  commodity  to  he  exchanged for  it^  to  find 
the  quantity  of  this  commodity.  Find  the  value  of  the  commodity  of  which  the 
quantity  is  given,  then  find  how  much  of  the  other  commodity,  at  the  rate  pro- 
pofed,  may  be  had  for  that  fum. 

2.  If  the  quantities  of  both  commodities  he  given,  and  it  fhould  he  required  to  find  how 
much  of  fome  other  commodity,  or  how  much  money  fiiould  he  given,  for  the  inequality  of 
their  values  ;  Find  the  feparate  value  of  the  two  giveii  commodities,  fubtradl  the 
lefs  from  the  greater,  and  the  femainder  will  be  the  balance,  or  value  of  the  o- 
ther  commodity. 

3-  />'  one  commodity  is  rated  above  the  ready  nioney  price,  to  find  the  bartering  price  of 
the  other.  Say  as  the  ready  money  price  of  the  one  is  to  its  bartering  price,  fo  is 
that  of  the  other  to  its  bartering  price. 

Examples. 


I.  ilow  much  cofFee,  at  25  cents  per 
lb.  can  I  have  for.  56  lb.  of  tea  at  43 
cents  per  lb.  ? 

Operation. 
5  6  lb.  of  lea. 
,4  3  per  lb. 


168 
224 

2  5)3  4,0  8(9  6  anfwcf, 
225 


158 
150 


2.  I  HAVE  760  gallons  of  molaf- 
fes,  at  37  cents,  5  mills,  per  gallon, 
which  I  would  exchange  for  66Cwt. 
2qr.  of  cheefe,  at  4  dollais/><fr  Cwt. 
muft  I  pay  or  receive  money  and 
how  much  ? 

^nf.  mnjl  receive  1 9  dolls^ 


8 
I  6 


25)1  28(5 
I  25 


3 
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3.  A  and  B  barter  ;  A  has  150  buOiels  of  wheat  at  5J.  gd.  per  bufhel,  for 
which  B  gives  65  bulhels  of  barley,  wcrLh  zs.  lod.  per  bufliel  and  the  balance 
in  oats  ataj.  i^,  per  bufhel  ;  what  quantity  of  oats  muft  A   receive  from  B  r 


4.  A  HAS  iinen  clotli  worth  20^.  an  Ell  ready  money  ;  but  in  barter  he  will 
have  two  Ihillings,  B  has  broadcloath  v/orth  I4j-.  6d.  per  yard  ready  money  ;  at 
what  price  ought  the  broad  c-Ioth  to  bs  rated  in  barter  ? 

Anfwir^  I'js.        32^.      pir  yard. 
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Supplement  to  Barter. 

QUESTIONS. 

1.  What  is  Barter  ?  '      '  : 

2.  V/hen  andhoiu  does  this  rule  become  ufeful  lo  merchants  P 

3.  JVhen  a  given  quantity  of  one  commodity  Is  bartered  for  fome  ether  cormodlty,  how 

is  the  quantity  that  ivlll  be  required  of  this  lafi  commodity  found  P 

4.  If  the  quantity  of  both  commodities  be  given  and  it  be  required  to  knew  hoio  much 

of  fome  other  commodity,  or  how  much  money  mujl  be  given  for  the  irttquality, 
ivhat  is  the  method  of  procedure  ? 

5.  If  one  commodity  is  rated  above  the  money  price ,  hcvj  do  you  proceed  to  find  the  bar- 

tering price  of  the  other  commodity  P 

6.  Hofv  is  barter  proved  P 

Excrcifes. 

A  and  B  bartered  ;  A  had  41  Civt.  of  hops,  30^.  per  Cwt.  for  which  B  gave 
him  20  in  money,  and  the  reft  in  prunes,  at  ^d.  per  lb.  I  demand  how  many 
prunes  B  gave  A  befides  the  £.20  i  Anf  1 7C.  3^rj  £^b* 


2.  How  much  wine,  Dol.1,2^  per  gallon,  muft  1  have  for  iSC'wt.  iqr.  ixll. 
of  raifms,  at  DoUs.  9,444/>fr  Ctvt  P       Anf.  1^6  gal.  iqt.  ipt.and  f  v^ry  nearly. 
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LOSS  AND  GAIN. 


^  7-  ^ofs  aiiU  (3mu 


"  Lsos  and  Gain  is  a  rule  which  enables  merchants  to  eftlm'ate  their  profit 
or  lofs,  in  buying  a»d  felling  goods  ;  alfo,  to  raile  or  fall  the  price  of  them,  fo 
as  to  gain,  or  lofe  fo  much  per  cent.'' 

Case  1, 

To  know  'what  is  Gained  or  Lojl  per  cent.  Firft,  find  what  the  gain  or  lofs  is  by 
fubtraftion  :  then,  as  the  price  it  coft  is  to  the  gain  or  lofc  ;  fo  is  100  dollars  (or 
£.100)  to  the  gain  ovloh,  per  cent. 

Examples. 

I.  If  I  buy  candles  at  16  cents,  7 
mills  per  lb.  and  fell  them  at  20  cents 
per  lb.  what  fhall  I  gain  per  cent,  or  in 
laying  out  100  dollars  I 

Operation. 

I  fell  at  ,20   per-lh.  • 
bought  at,  1 67  per  lb. 


2.  Bought  indigo,  at  Dol.  1,20  per 
lb.  and  fold  the  fame  at  90  cents  per 
lb.  what  was  loH  per  cent  ? 

AnJvJiv^  25  dollars. 


I  gain  ,033  per  lb- 
Then,  As  ,167  ;  5O  3  3  ::  100 
100 

 D.  cts. 

,167)3,3  00(19,76 
I  6  7 


I  63  o 

1270 
1169 

I  o  I  o 
1002 


3.  B.ouGHT  37  gallons  of  Brandy, 
at  Dol.  1,10  per  gallon,  and  fold  it 
for  Dolls.  40  :  what  was  gained  or  ioil 
percent?       AnfweriDol.  l,']lC)lofs. 


4.  Bought  hats  at  4/ a  piece,  and 
fold  them  again  at  4/9  ;  what  is  the 
profit  in  laying  out     100  ? 

Anfwer^  £.ld  I ^s. 


LOSS  AN^D  gain; 
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Case  2. 


Jo  inovj  how  a  Ccmmodity  mujl  le fold  to  gain  or  lofe  Jo  much  per  cent.  As  100  dol- 
lars (cr,£.\oc>')  is  to  the  price  ;  fois  100  dollars /or,  ;^.ioo)  with  the  profit  ad- 
ded, or  lofs  fubtraftedj  to  the  gaining  or  lofing  price. 


I  15 

125 
125 

 —D.cts.m. 

jpo)i  4  337  5(ij437  anfnver. 
100 


Examples. 
1 .  If  I  buy  wheat  at  DoLi,2^  per  bufhel, 
how  muft  I  fell  it  to  gain     percent  ? 
Operation. 
As  100  :  1,2  5  : :  115 


2.  If  a  barrel  of  rtrai  coft  15 
dollars,  how  muft  it  be  fold  to 
lofe  10  percent. 

AnJ.DoUu  I3j5Q 


437 
400 


750 
700 


2.  If  12©  lb,  of  fleel  coft  £."i  how  jnnffc  I  fell  it  per  lb.  to  gain  £.is\  per 
cent>  4nf.i/^perlb. 


Sect.  III.  7.      SUPPLEMENT  to  LOSS  and  GAIN. 


Supplement  to  Lofs  and  Gain. 

QUESTIONS. 

1.  What  is  Lofs  and  Gain  ? 

2.  Having  the  price  at  which  goods  are  bought  and  foldy  honu  is  the  lofsf  or  gain  ejti" 

mated? 

3.  To  knom  hoiv  much  a  commodity  mvjl  he  waived  at  to  gain  or  lof? Jo  much  per  Cerd^ 

luhat  is  the  method  of  procedure  ? 

4.  How  may  quejlions  in  Lofs  and  Gain  he  proved  P 

Exercijes. 

I.  A  DRAPER  bought  100  yards  of  Broadcloth  for  /"-S^.  I  demand  how  he 
muft  fell  it  per  yard,  to  gain  £,1^  in  laying  out  £'Ioq  ? 

Anf.  \2s,  \od,2^.-^-iQ 


2.  Bought  30  hogfiieads  of  Molaffes,  at  600  dollars  ;  paid  in  duties  Dolls. 
20,66  ;  for  freight  Dolls.  4O378  5  for  pofterage  Dolls.  6,05  and  for  infurancCj, 
Dolls.  30,84  ;  If  I  fell  it  at  26  dollars  per  hogfliead,  hew  much  ftall  I  gain  pef 
Cent.^  Jnf  Dolls.  II y6^^. 


BUODECIMALS. 


S^CT.  III.  8,. 


OR, 

Cross  MultiplicatioS'. 


This  rule  is  particularly  ufeful  to  Workmen  and  Artificers  in  cafting  up  the 
contents  of  their  work. 

DiMEN 3IONS  are  tak^n  in  feet,  inches,  and  pairts.  Inches  and  parts  are  fi>me- 
times  called  primes  ('),  feconds  ("),  thirds  ("'),  and  fourths  (""). 

TABLE.  By  this  rule  alfo  may  be  calculated  the 

12  Fourths  make  I  Third.  folid  contents  of  bodies,  having  the  meaf* 

1 2  Thirds      —    I  Second.  ures  of  their  different  fides,  and  is  very 

1 2  Seconds  — ■    I  Inch^or  Prime,  uieful,  therefore,  in  meafurin^  wood. 
1 2  Inchesjor  Pr.  -  I  Foot. 

Rule, 


I-  Under  the  multiplicand  write  the  cqrrefponding  denominations  of  the 
multiplier. 

2.  Multiply  each  term  in  the  multiplicand,  beginning  at  the  loweft,  by  the 
feet  in  tlie  multiplier,  and  write  the  refult  of  each  under  its  refpedlive  term,  ob- 
ierving,  to  carry  an  unit  for  every  I2,  from  each  Iov^qx  denomination  to  its  fu- 

perior. 

'  3.  In  the  fame  manner  m-altiply  the  multiplicand  by  the  inches  in  the  multi- 
plier, and  write  the  refult  of  each  term  in  the  multiplicand  thus  multiplied,  one 
place  to  the  right  hand  in  the  produ^l:. 

4.  Proceed  in  the  fame  manner  with  the  other  parts  in  the  multiplier,  which 
if  feconds,  write  the  refult  two  places  X,o  the  right  hand  ;  if  thirds,  three  places,  &c. 
aiid  their  fum  will  be  the  anfwer  required. 

The  more  eafily  to  comprehend  the  rule,  Note.  Feet  multiplied  by  Feet  give  Feet^ 

Feet  multiplied  by  Inches  give  Inches. 
Feet  multiplied  by  Seconds  give  Seconds. 
'Examples.  Inches  multiplied  by  Inches  give  Seconds. 

Inches  multiplied  by  Seconds  give  Th  'irds.^ 
I.  Multiply  7  feet,  3  inches,  2fe;c-      Seconds  multiplied  by  Seconds  give  Fourths^, 
onds,  by  1  foot,  7  inche:5,and  3  feconds. 


Operation. 

F.  1.     "  Here  I  multiply  the  7/.  3m.  2"  by  the,  1/  in 

73      2  the  multiplier,  which  gives  I'econds,  inches,  and 

I    7      3  feet. 

 ^—   Next  I  multiply  the  fame  7/.  '^in.  2".  by  the 

73      2  7zn.  faying  7  times  2  is  14  which  is  once  twelve 

43    102    "■'  and  2  over,  which  (2)1  fet  down  one  place  to 

I      996  the  right  hand,  that  is  in  tlie  place  of  thirds,  and 
carry  1  to  next  place,  and  proceed  in  the  fame 


.11    7      911    6  manner  with  the  other  terms.    Laftly  I  multi- 

ply the  multiplicand  by  the  3"  faying  "3  times  2 
>Iuch  I  fet  down  tv.^o  places  to  the  right  hand  and  fo  proceed  with  the  oth- 
nis  of  the  iriultiplicand.    The  fum  of  all  the  produfts  is  the  anfwer» 


Sect,  III.  t 


BliODECIMALS, 


2. 

F,  I. 

1  5 
3  9 


F,  L  " 
7  9  9  FrG4> 


3- 

F.  1.  p  J 


F.  L 

8  3 
6  4. 


^F.  L 


5.  Multiply  7/.  i;n.  9"  by  7/ 
8m.  9". 

Produa  ssf'^^t'  9"  f  9""' 


6.  Mu^LTSPLY  9/.  8/«.  7"  by 
3z«.  10". 

Produ&  1 19/  8'  21"  10"'  10'"'. 


7.  How  much  wood  m  a  load,  which  meariires  iqf.  in  length,  3/.  Qiw.  in 
-width,  and  4/.  8ot.  in  height  ;  and  how  much  will  it  coft,  at  i  doM.  33  cts.  per 
cord  ?  Jinf.  I  cord  and /{.J  /olid  feet  over  i  it  will  <oJi  i  dolL  81  cii,  Sct, 
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DUODECIMALS. 


Sect.  III.  t 


OR,  we  may  multiply  by  the  feet  as  already  dire6led,  and  for  the  Inches, 
take  fuch  parts  of  the  multiplicand,  &c.  as  the  inches  are  aliquot  or  even  parts 
of  a  foot,  as  done  in  the  Rule  of  Pradice. 

8.  How  many  fquare  feet  in  a  board  1 6  feet,  4  inches  in  length,  and  2  feet, ' 
8  inches  wide  ? 

Operation* 

Ff.  in. 

6  incJies  Is  ^     16       4  Here,  in  the  firft  place  I  multiply  the 

28  i6fL  4m.  by  the  feet  (2)  of  the  multiplier  ; 

.  ,  the  inches  (8)  not  being  an  even  part  of  a 

32       8  foot,  I  take  fuch  as  are  an  even  part,  thus, 

2  y      8       2  6m.  is  half  a  foot,  therefore  divide  the  muU 

288         tiplicand  by  2  for  6  inches,  &  that  quotient 

 —  by  3,  (^2  inches  is  ^  of  6  inches  J  for  2  inches, 

^nf.  43       6       8         all  which  being  added,  give  the  product  of 
1 6  feet,  4  inches  multiplied  by  27?.  8//2. 

9.  Another  board  is  18  feet,  9  inches  in  length,  and  2  feet  6  inches  wide, 
laow  many  fquare  feet  does  it  contain  ?  j^iif.  /\.6fL  loin.  6" 

By  PraSice,  By  Duodecimals^ 


to.  There  isa  ftock  of  15  boards,  12  feet  8  inches  m  lengtli,  and  13 
kchss  wide  ;  how  many  feet  of  boards  does  the  ftock  contain  ? 

jdnf.  20^ feet y  10  inches t 

By  Pt'o&ice,  By  Duodecimnh. 
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Supplement  to  Duodecimals. 


QUESTIONS. 

i  .  Of  what  vfe  are  Duodecimals  P  To  luhotn  more  ejpec'ially  are  thy  vfeful? 

2.  In  what  are  dimenf,ans  taken  ? 

3.  Hojr  do  you  proceed  in  the  midtipllcation  of  duodecimals  ? 

4.  Fos.  what  number  do  you  carry  ? 

5.  What  do  you  ohferve  in  regard  to  Jetting  down  the  produEi  different  from  lohat  is 

common  in  thi  mukipUcdiion  of  other  numbers  ? 
^.  Of  what  term  Is  the  produB  which  arifes  from  the  multiplication  of  feet  by  inches  ? 

Feet  by  feconds  ?  Inches  by  Inches  ?  Inches  by  fecorids  ?  Seconds  by  feco  'nds  P 
7.  In  tvkat  way  cdn  the  operation  be  varied  P 

Exercifes,  . 

1.  Multiply  76  feet  3  Inches  9  fee-  2.  What  is  tKe  produft  of  ^71 

bn^S}  by  84.fect  7  inches  1 1  fecoilds.  feet  2  inches  6  feconds,  mukiplied 

Operation,  by  181/.   lin.  9". 
^     .;  F,  1.    "  Jnf  67242/,  loin.  I"  4'"  6"" 

6  inches  'J  f )  76  3  9 
84  7  II 


76  X  4=  o  6 

76  X  8c=6o8  o  d 

3x84—    21  o  o 

9x84=     S,  %  o 

/.ii)         38  I  10  6 

"64)    ,       64    3  9 
Z\)andi\)  3  i    I  10  6 
I  7    o  II  3 
16876 

^rod.  6460  7183 

3.  Howmany  fqiiare  feet  hi  a  ftcck 
of  12  boards,  17/.  7' long,  and  \f,  ^in, 
■wide?  Anf^r^%f.\\' 


4.  How  many  cubic  feet  of  wood 
in  a  load  6/  7'  long,  3/  5' high, 
find  3/.  8'  wide  ?  ^    ^  6 

Anf  %2f.  5'  8"  4"' 

A  a 
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The  Dimenfions  of  Wainfcoting,  Paving,  Plaftering,  and  Painting  are  taken  ■ 
in  Feet  and  Inches,  and  the  content  given  in  Yards. 

Painters  (3«J  Joiners  ^ 
To  jijid  the  Dhnenfcons  of  their  'work,  take  a  line  and  apply  one  end  of  it  to  any 
corner  of.  the  room,  then  meafure  the  room  goi^^g  i^^o  every  corner  with  the 
line,  till  you  come  to  the  place  where  you  firft  began  :  then  fee  how  many  feet 
and  inches  the  firing  contains  ;  this  call  the  Compafs  or  Rounds  which  multiplied 
into  the  height  of  the  room,  and  the  Prodii<ft  divided  by  9,  the  Quotient  will  bs 
jhe  content  in  yards, 

Examples. 

I.  If  the  height  of  a  room  painted  2.  There  is  a  room  yain-fcotted, 
"be  1 2/.  4m.  and  the  compafs  84/.  lun.  the  compafs  of  which  is  47/3'  and 
How  many  fquare  yards  does  it  con-  the  height  7/.  6''  What  is  the  content 
tain  J  Jnf.  i  iST.  3/.  3'  8"       in  fquare  yards  ?        39r.  3/  4'  6* 


Glaziers  weri  ly  the  foot. 
Tofndthe  dmenttons  of  their  ivorh  multiply  the  height  of  windows  by  their 
breadth. 

Examples. 

I.  There  is  a  houfe  with  4  tiers  of  windows,  and  4  windows  in  a'  tier  ;  the 
height  of  the  firft  tier  is  6/.  8' ;  of  the  fecond,  5/.  9' ;  of  the  third,  4/.  6'  ;  and 
of  the  fourth,  3/ 10',  and  the  breadth  of  each  is  3/.  5'  what  will  the  glazing 
come  tO;  at  19  cents  per  foot  ?  ^nf,  53  DoUs.  88  cents. 
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59-  giiugatton. 


Alligation  is  the  mediod  of  mixing  two  or  more  fimples  of  different  quali- 
ties, fo  that  the  corapofition  may  be  of  a  mean  or  middle  quality.  It  is  of 
two  kinds,  Medial  and  Alternate. 

ALLIGATION  MEDIAL. 

Alligati©n  Medial  is  when  the  quantities  and  prices  of  feveral  things  are 
given,  to  find  the  mean  price  of  the  mixture  compounded  of  tliofe  things. 

Rule. 

As  the  fum  of  the  quantities  or  whole  compofitlon  is  to  their  total  value,  fo  is 
any  part  of  the  compofition  to  its  value  er  mean  price. 

Examples. 

I.  A  Farmer  mingled  19  bufliels  of  Wheat  at  6s.  per  bufhel,  and  40  baihels 
of  Rye,  at  ^.  per  bufhel  and  12  bufhels  of  Barley,  at  per  bufhel  together  : 
I  demand  what  a  bufhel  of  this  mixture  is  worth  ? 

Operation. 

^,y7..  s.   £.  s.  Bujh.   £.  s.  Bvfi, 

Wheat,  at  6  is  5  14        As  71  :  15  10  V 


40  Rye,  —  4  —  8  — 
1 2  Barley,  -  3  —  i  16 


20 


Sum  of  the  fitnples   I      Total  value       10  284 

26 

2  A  Refiner  having  $lh.  of  filver  bullion,  of  12 

Zoz,  fine,  lolb.  of  ']o%.  fine  and  15/3.  of  60^.   

fine  would  melt  all  together;  I  demand  what  )^i2{^d. 
Rnenefs  lib*  of  this  mafs  fhall  be  ?  284 

Jnf,  ^0%,  iipivts.  dgr.j^ne.  ^  

28 
■  4. 


[  1 2  ( I  a. 
41 


u 
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ALLIGATION. 


Sect.  IIL  9. 


ALLIGATION  ALTERNATE 

Is  the  method  of  finding  uhat  quantity  of  ar*y  number  of  fimples,  "whofe 
xates  are  given  will  compofe  a  inixture  of  a  given  rate  ;  it  is,  therefore,  the  re- 
verfe  of  Alligation  Medial,  and  may  be  proved  by  it. 

Rule. 

I.  Write  the  prices  cf  the  firnples,  the  ieaft  uppermoft,  &c.  in  a  column  un- 
der eacli  other. 

?.  CoNKECT  with  a  continued  line  the  price  of  each  fimple  or  ingredient, 
which  is  }ef?  than  that  of  the  compound,  with  one,  or  any  number,  of  thofe  that 
are  greater  than  the  compound,  and  each  greater  rate  or  price  with  one  or  any 
aiumber  of  thofe  that  ate  lef^. 

3.  Write  the  difference  between  the  mean  rate  or  price  and  that  of  each  of 
the  fimples,  pppofite  to  the  rates  with  which  they  are  connected. 

4.  Then  if  only  One  difference  ftand  againft  any  rate  it  will  be  the  quantity 
belonging  to  that  rate,  but  if  their  be  feveral,  their  fum  will  be  the  quantity. 

Note.  Questioks  in  this  rule  admit  of  as  many  various  anfwers  as  there 
are  various  ways  of  connedlin^  the  rates  of  the  ingredients  together. 

Examples. 

I.  A  GoLpsMiTH  would  mix  gold  of  18  carats  fine  with  fome  of  1$,  19,  22 
and  24  carats  fine,  fo  that  the  compound  may  be  20  carats  fine  j  What  quantity 
of  each  muft  h^  take  ?  ' 

Operation. 

oz.  car.Jineo 
4  of  gold  1 6  ■ 
2  - 

2  - 

3  ■ 

4  • 


Proof, 


3f'!yf'  20  car. 
fne. 


16- 
18- 

i  19- 
1 22- 


4 
2 
2 

4 


161 
18 

19  (-^"f- 

2i  j 
24  J 


16X4—64 
1 8  X  2—36 
19X2=38 
22x3=^66 

24X4=9^ 
ox.  


15 


-  20  carats ^ne.       15 ) 30o( 20  car.  fine, 

2.  A  Druggist  has  feveral  forts  of  Tea,  one  fort  at  i2j'. /<?r another 
at  I  If.  a  third  at  9^.  and  a  fourth  at  %s.  per  ih.  I  demand  how  much  of  each  fort 
he  muil  mix  together,  that  the  whole  Quantity  may  be  afforded  at  lOs.  per  lb. 


Anf, 


5  M' 


3  ^nj. 


6  AnJ. 


lb. 


Ih.  s.  pi 

\Z  at  J  2 

\  2  at  II 

[2  at  9 

Is  at  8 

lb.  s.p.lL 

(S  ai  12' 
j  I  at  It 

3  9 
{^2  at  8 
7  Anf.  '3^lh.  of  each  Sort. 

Note.    Ti/iJi?  fevcn  Annvers  ar'ife  from  as  many  different  Ways  of  linking  the 

cf  the  Siirpki  tcgeihcr,   


Ih. 

1  at 

2  at 

2  at 
\\  at 

lb. 

'  2  at 

3  at 
I  at 

L3  at 


s.p.lb, 
12 
II 

9 

a 

s.p.. 

12 
I  I 
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Case.  2.  1 

When  the  rates  of  all  t&e  ingredients,  the  quantity  ofhtti  one  of  them,  and  the  mean  rate 
^tifthe  whole  mixture  are  given  to  fnd  the  fever al  quantities  of  the  rejl,  in  proportion  to  the 
given  quantity  ;  take  the  difference  bet:vveen  each  price  and  the  mean  rate  as  be- 
fore.   Then  fay,  ;    .  . 

As  the" difference  of  that  fimple,  whofe  quantity  is  given, 
Is  to  the  given  quantity,  ' 
So  is  the  refl  of  the  differences  7fwr^//y  ; 
To  the  feveral  quantities  requued. 

Examples. 

I.  How  much  wine,  80  cents,  at  88,  and  at  92  cents  per  gallbn  muft  be 
mixed  with  4  gallons  of  wine  at  75  cents  per  gallon,  lo  t^iat  the  mixture  may  bq 
worth  86  cents  per  gallon  ?  1 

OfElfcATION-  '  , 

6+  2rr:  8.  Hands  againfl  the  given  quantity, 
2+  6=  8""  \ 
64-ii:=:i7  ' 
ii-f  6=17  \ 
gal'     cts.  \ 
r  8  :  4    at  8ol 
As  8  :  4  : :  -5  17  :  8|  -  88  \ per  gal  The  JfnfwerA 
(.17  :  Si  -  923       ■  \ 
I.  A  MAN  being  determined  to  mix  10  bufhels  of  wheat  at  4t.  per  byfhel,  witl^ 
rye  at  3^.  with  barley  at  2s.  and  with  oats  at  ij-./fr  bufliel ;  I  demand  "liow  much 
rye,  barley,  and  oats,  muft  be  mixed  with  the  i  o  builiels  of  wheat,  that)  the  whole 
maybefoid  at2B«/./>^rbufhel?  -  1 
(B.p.  '  f^,  (  £. 

I    2    2  of  Rye  \  40  of  Rye  J  r  ]    ^  '^f  ^^y^ 

I,  JnfA    5    o  of  Barky    2.  ^n/ 1  50  of  Barley       3'  ^"J' of  Barley 
L12    2  of  Oats  1 20  0/  Oats  Oats 

(B.  {  B.  p,    _  [B, 

4.  Anf  \  '°         %  5.  Anf  ^  'f^y%    6.  Anf      *  < 

^  I  II  of  Barley       ■  |    5     Oof  Barley^       -f    j  ij^  of  Barky 

[140/'  Oais  i.  1 7    2  of  Oats  1 10  0/  Oati 


And 


of  Oaf  I 

(B, 
50  of  Rye 
70  of  Barley 
\^20  of  Oats  J  ■' 
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ALLIGATION. 


SiCT.  IIL 


Case  3. 

When  the  rates  of  the  fever  al  ingredients  y  the  quantity  to  he  c^m^oundedy  and  the  mean 
rate  of  the  nvhole  mixture  are  given  to  find  hoiv  much  of  eachfojt  will  make  up  the  quaU'  j- 
iity  J  find  the  differences  between  the  mean  rate,  &c.  as  in  cafe  i.  Then, 

As  the  fum  of  the  quantities,  or  differences, 

Is  to  the  given  quantity,  or  whole  compofition  | 

So  is  the  difference  of  each  rate. 

To  the  required  quantity  of  each  rate. 

Examples. 

1.  How  many  gallons  of  Vv^ater,  of  no  value,  muft  be  mixed  with  brandy,  at  i 
dollar  twenty  cents  per  gallon  fo  as  to  fill  a  veffel  of  75  gallons,  that  may  be  af- 
forded at  92  cents  per  Gallon  ? 

Operation. 
Gal.  ^  ,    „  ,     *  Gal  Gal 

r     o-^  28  .    ^"^^  C28  :  if\of Water. 

92  (,,20--'  92  75     '  SlUf  Brandy. 

Sum  1 20  t  '75  Given  Quantify. 

2.  Suppose  I  have  4  forts  of  currants  of  8^.  iid.  iSd.  and  22^.  per  II. 
of  which  I  would  mix  iiolh.  and  fo  much  of  each  fort  as  to  fell  them  at  i6i. 
per  Ik  how  much  of  each  muft  I  take  > 


Anf< 


Ih. 
36 
12 
24 

48 


at 


d.'\ 

8 

—  12 
~  18 

—  22 


\per  /I. 


§.  A  Grocer  has  cuiTants  of  \d,  6d..  gd,  and  ud.  per  IL  and  he  would 
make  a  mixture  of  240/^.  fo  that  it  might  be  afforded  at  Sd.  per  lb.  how  much 
©f  each  fort  muft  he  take  ? 

'  lb.  d.  ' 


Jinf< 


72  at  4 

24  —  6 

48  —  9 

96  ^  iij 


>per  Ik 


if 
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Suppleme7it  to  Alligation. 

QUESTIONS. 

1.  What  is  AUigathn  ? 

2.  Of  how  many  kinds  is  AUigatioh  ? 

3.  What  h  AUtgaiisn  Medial  ? 

4.  What  is  the  rule for  operating  ? 

5.  What  is  Alligation  Jlternats  ? 

6.  When  a  number  of  ingredients  of  different  prices  are  mixed  together  j  how  do  <vus 

proceed  to  find  the  mean  price  of  the  compound  or  mixture  ? 

7.  When  one  of  the  ingredients  is  limited  to  a  certain  quantity,  what  is  the  method  of 
procedure  ? 

8.  When  the  whole  compofition  is  limited  to  a  certain  quantity ,  hoiu  do  you  proceed  ? 

9.  Hoiv  is  Alligation  proved  ? 

Exercifes, 

I.  A  Grocer  would  mix  three  2.  A  Goldsmith  hath  fevcral  forts 
forts  of  fugar  together  ;  one  fort  at  lod,  of  gold  ;  fome  of  24  carats  fine,  fome 
per  lb.  another  at  ']d.  and  another  at  6d.  of  22,  and  fome  of  18  carats  fine,  and 
how  much  of  each  fort  muft  he  take  he  would  have  compounded  of  thefe 
that  the  mixture  rriay  be  fold  for  8</./^r  forts  the  quantity  of  6o«z.  of  20  car- 
Ib.  ?  ats  fine  ;  I  demand  how  much  of  each 

Anf  ^Ib,  at  lod,  2  at  7 J.  and 2  at  6d,     fort  he  muft  have  ? 

Anf.  120Z.  24  carats  fine,  12  at  It  car  aU 
fine,  and  ^6  at  18  carats fine^ 
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§  ij,.  position* 


Position  is  a  rule  which,  by  falfe  or  fuppofed  numbers,  taken  at  pleafure,  diC- 
covers  the  true  one  required.    It  is  of  two  kinds,  Single  and  Doubls. 


Single  Pojition, 


Is,  the  working  with  one  fuppofed  number,  as  if  it  was  the  trile  ofte!,  to  find  th6 
true  number. 

Rule. 

1.  Take  any  number  and  perforfri  the  farrie  operations  with  it  as  are  defcribed 
to  he  performed  in  the  queftion. 

2.  Thek  fay  ;  as  the  fum  of  the  errors  is  to  the  given  fum,  fo  is  the  fuppofed 
number  to  the  true  one  required. 

Proof.  Add  the  feveral  parts  of  the  fum  together,  and  if  it  agrees  v/ith  the 
fum,  it  is  right. 

Examples. 

1 .  Two  men,  A  and  B,  having  found  a  t)ag  of  mbney,  difputed  who  fhould 
have  it  ;  A  faid  the  half*  third,  and  fourth  of  the  money  made  130  dollars, 
and  if  B  could  tell  how  much  was  in  it,  he  fhould  have  it  aill,  otherwife  he  fhould 
have  nothing  ;  I  dematid  hov/  much  was  in  the  bag  ? 

Operation. 

Su/'po/e  60  dollars.  65  :  130  ::  60 

— =,  60 
The  half  30  65 )78oo(l20  dollars,  the  aiifw^r, 

—  third  20  65 

^ fourth  15   ' 

—  13^ 
^5  no 

00 

2.  A  B  and  C  talking  of  their  ages,  3.  A  ptRSON  having  fpent  ^znd  ^ 
B  faid  his  age  was  once  and  a  half  the       of  his  money,  had  £26^  left ;  what 
ageof  A;Cfaidhis  was  twice  and       had  he  at  firft  ?  Jnf. £160 
onetenththeageof  both  and  that  the 

fum  of  their  ages  was  93  ;  what  was 
tke  age  of  each  ? 

Jnf,  A's  12,  B's  18,  Cs  63  pars. 


4.  Seven  eights  of  a  certain  number 
exceeds  four  fifths  by  6  ;  what  is  that 
number  ?  '  Jnf.  80 
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Double  Pofition. 

Double  Position  Is  that  ^vb3cil  difcovers  the:  true  number,  or  numocr 
'jrought,by  making  ufe  of  two  fuppofed  numbers. 

.  Rule.' 

1.  Ta'^e  any  two  numbers  and  proceed  with  them  accordlng  to  tlie  condi- 
tions of  the  queflion. 

2.  Place  each  error  againfl  its  i-efpeftlve  pofition  or  fuppofed  number  ;  if  the 
error  be  too  great,  mark  it  with  +  ;  if  too  fmall  with 

3.  Multiply  them  crofs-wife,  the  firfl  pofition  by  the  lad  error,  and  the  lad 
portion  by  the  firft  error. 

4.  If  they  be  alike,  that  Is,  both  greater  or  tjoth  lefs  than  the  given  number, 
divide  the  difference  of  the  produdls  by  the  difference  of  the  errors,  and  the  quo- 
tient will  be  the  anfwer  ;  but  if  the  err-ors  be  unlike,  divide  the  fum  of  the  pro- 
Am&s  by  the  fum  of  the  errors,  and  the  quotient  will  be  the  anfwer* 

Examples. 

I.  A  MAN  lying  at  the  point  of  death,  left  to  his  three  fons  all  his  eftate,  •^'/a- 
to  F  half  wanting  50  dollars  ;  to  G  one  third  ;  and  to  H  the  reft  which  was  \  o 
dollars  lefs  than  the  lhare  of       I  demand  the  fiinl  left  and  each  Son's  fHare" ..? 
■  ■   "    Operaticn.    '  ■  . 
Suppofe  the  fum  'i^oo  dollars.        A'^^AUy  $upp-)fe  the  fum  g-oo^allars. 


Then,  300^2 — 50: 
30o-f-3  - 
G's  part  locJ— -^10: 


:iCO  F'spart. 
:IOO  G^spart. 
:  90  Its  part. 


Sum  of  all  their  parts  290 


Then,  900-^-2 — 50—400  F\t  parh 
Ooo-f-  3—300  C*s  parti 
G's  paft  300 — 10—290  li^s part* 

Sum  of  all  their  parts  990 


Error  10- 


Suppof. 
300 

900 


Errors. 
10 — 

904- 


9000"  ,27c 
27000 


Error  90-f- 

Kavimo  proceded  voldi  t!iernf>- 
pofed  numbers  according  to  the 
conditions  of  the  que 'lion,  the  fu7?i. 
of  all  iheir  parts  muft  be  fabtracft^d 
from  the.  uippofed  nn.inber  ;  tlms, 
the  290  is  fubtraftad  from  300,  tJie 
fuppoied  number,  &c. 


Sum  of  f/jel  •  r      t  r     A  - 

■    errors  j  J^OiS^ooo^  360  .^////.-^^^n      .  .  _ 

The  Divifor  is  the  fum  of  the  errors  9o-{-  and  10— • 

^\      ?  '^'^"^^  ^'^^^    ^ o  ^^eet  long  ;  his  tail  h  as  Idn^  as  his  head 

and  iialt  the  length  of  his  body,  and  his  body  is  as  long  a$  his  hea^  and  fail ; 

Jnf  So  f  ft. 


what  ifi  the  whole  length  of  the'iifli  ? 


Bb 
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3.  A  CERTAis  mail  havmg  drove  his  Swine  to  mafket,  vk.  Hogs,  Sows,  and 
Pigs,  received  for  them  all  50/.  being  paid  for  every  hog  iSs.  for  every  fow  i6s. 
for  every  pig  2s,  there  w^e  as  naa'ny  hogs  as  foV^s,  and  for  every  fow  tliere  were  j 
three  pigs  ^  I  demand  how  many  there  #ere  of  each  fort  ? 

J^nf.  25  iogs,  i^fonvsi  and  75  pigs. 


4.  A  AWB  B  laid  but  eqaal  Himg  of  money  in  trade ;  A  gai^ied  a  fuitt  equal 
I  of  his  ftock,  and  B  loft  225  dollars,  then  A*s  money  was  double  that  of  B's  ; 
What  did  each  lay  •ut  ?  ^nf.  600  dollars. 


5.,  A  AifiJi  B  have  fha  lame  income  j  A  faves  |  of  his  ;  hut  B,  by  fpending 
30  dollars  per  annun^  moit  than  A,  at  the  end  of  8  years  finds  himfelf  40  dol- 
lars in  debt  j  what  is  their  income  and  what  does  each  fpend  per  annum  ? 

/Inf,  thiit  intmt  is  200  4*Us'fer  annum  t  A fpertds  1 75  dolU.  dhd  i?  205  annutn. 


Sect.  III.  II. 


DISCOUNT. 


D I  s  CO  u  N  T  i  s  an  ^llpwaace  made  for  the  payment  of  any  fu.m  o£ money  before 
it  becomes  due,  and  is  the  difference  between  that  fum,  due  fometimc  hence,and 
its  prefent  worth. " 

**  The  prefent  worth  of  any  fum,  or  debt,  due  fometime  hence,  is  fuch  a  fum, 
as,  if  put  to  intereft,  would  in  that  time  and  at  the  rate  per  cent,  for  which  the 
diicount  is  to  be  made,  amount  to  the  fum  or  debt,  then  due." 

Rule. 

As  the  amount  of  loo  dollars,  for  the  given  time  and  rate  js  to  loo  dollars, 
fo  is  the  given  fum  to  its  prefent  worth,  which  fubtrad:ed  from  the  given  fum, 
leaves  the  difcount. 

Examples. 

I.  What  is  the  difcount  of  Dolls.  2.  What  is  the  prefent  worth  of 

321,63  due  4  years  hence,  at  6  per  4Z 6  dollars,  payable  in  4  years  and 
cent?  12  days,  difcountii^g.at.the  rate  of  5 

Operation.  per  cent  ? 

Dolls.  -^f^f'  Polls'  35A-'S^5' 

6  intersjl  of  loc  dolls,  for  I  year, 
4  years. 

10& 

1 24  amonnt. 

Then,  As  124  ;  100:;  321,63 
3  2  1,63 

J24)3  2  I  63,00(259,379 

Z^^^^S  giv£.ttfum* 
259,379  prefent  worth. 


Anf  62,25 1  difcount. 


§    Cijuati'ott  of  ^agments. 

Equation  of  payments  is  the  finding  of  a  time,  to  pay  at  once,  feveral  debtiJ 
due  at  different  times  fo  that  neither  party  ftiall  fuftain  lofs. 

Rule. 

Multiply  each  payment  by  the  time  at  which  it  Is  due  ;  then  divide  the  fum 
of  the  produdls  by  tlie  fum  of  the  payments,  aad  the  quotient  will  be  the  equated 
time. 


204- 
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JLXAMPLES. 


I.  A  OWES  B  136  dollars  to  be  paid 
in  10  months  ;  96  dollars  to  be  paid 
7  months;  and  260  to  be  paid  in  4 
months  :  what  is  the  equated  time  for 
the  payment  of  the  -w'hole  ?  ' 
Operation. 

136X10—1360  • 
96  X  7^::  672 
260  X  4:^1040 

492  3072 

492)3072(6  months^ 
2952 


2.  I  OWE  DolIs.6^y\2^  to  be  paid  \ 
in  3  months  i  in  5  months,  f  in  lo 
months,  and  the  remainder  in  14 
moBths  :  at  -syhat  time  ought  the 
•whole  tobe  paid  ? 


120 
30 

492)3600(7  days., 
3444 


154 


3.  A  MERCHANTihas  ©wing  him 
300/.  to  be  paid  as  follows,  50/.  at  2 
months,  100/.  at  5  months,  and  the 
reft  at  8  months  :  and  it  is  agreed  to 
make  one  payment  of  the  whole  ;  I 
deiuand  when  that  time  mull  be  ? 
jinf,  6  months. 


4.  A  MERCHANT  owes  Hie  90©  dol- 
lars to  be  paid  in  96  da,ys,  130  dollars 
in  120  days,  500  dollars  in  80  days, 
1267  dollars  in  27  days;  what  is  the 
mean  time  for  the  payment  of  th^ 
whole  I        AnJ*  63  da^s  very  nsarly^. 


Sect,  ill'  i^. 


guagingJ 


305 


GuAGiNG  is  taking  the  dimcnlio^s  of  a  cafk  ia  ilKhes  to  find  its  content  in 
gallons  by  the  follewing 

Method. 

I.  Add  tv/o  thirds  ofthe  difference  between  the  head  and  bung  diameters  to 
the  head  diameter  for  the  mean  diameter ;  if  the  ftaves  be  but  little  curving 
froni  the  head  to  the  bung,  add  only  fix  tenths  of  this  difference. 

3,  Square  the  mean  diameter,  which  multiplied  ^y  the  length  of  the  caik 
and  the  product  divided  by  29'^^,  for  wine,  or  by  359'  for  ale,  the  quotient  wilfbe 
the  anfwer  in  gallons. 

Example; 

I.  How  many  ale  or  beer  gallons  will  a  cafk  hold,  whofe  bung  diameter  is 
31  inches,  hqad  diameter  25  inches,  and  whofe  length  is  36  inches  i 

Operation. 

Bung  diam,        2^  Head  diam..  Note.  I.  In  taking 

25,  HeAcl  diam,         4  Two  thirds  diffj.  the  length  of  the  callc 

'-—r-  -rr —  an  allowance  muft  be 

6  D'iference.         2^  Mean  diarn,  made  for  the  thick- 

29  nefsofboth  heads  of 


 —  I  inch,  i  f  inch,  or  2. 

261  inches  according  to 

58  the  fize  of  the  calk. 


841  Square  of  mean  diam.    Note.  2.  The  head  di- 
Length,  ara^ter  muft  be  taken  clofe 

—  '  to    the    chimes,  and  for 

5046  fmall  cafks,  add  3  tenths 

2523  of  an  inch  ;  for  cafks  of 

40  Of  50  gallons,  4  tenths 


359)30276(84  \\\\^t.  and  for  larger  cafks,  5  or 
6  tenths,  and  the  fum  wil^ 
be  very  nearly  the  hea^ 
4^ameter  witliiri. 


1.  Of  the  Lever. 

To  Jind  'vjhat  luetght  may  be  raifsd  or  balanced  by  any  given  power ^  Say,  as  the  diA 
tance  between  the  body  to  be  raifed  or  balanced,  and  the  fulcrum  or  prop,  is  to 
the  diftance  between  the  prop  and  the  point  where  the  power  is  applied  j  fo  is 
the  power  to  the  weight  which  it  will  balance  or  raife. 
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Example. 

If  a  man  v/cigbing  150/^.  reft  on  the  end  of  a  lever  12  feet  long  j  what 
weiglit  will  he  balance  on  the  other  end^^fuppofing  the  prop  i-|  foot  from  ths  }^ 

weight  ? 

12  feet,  ths  Lever. 
1,^  dUlunce  cj  the -veil ght  fr^^  - 

.  10,5  diitarice  frorn  ihe  Fulcrum  to  the  man.  Therefcre, 
Feet.    Feet.         ih.     "  lb. 
As  1,5  :  10,5  :  :  150  :    105^)  ^s/ 

2..  Of  the  Wheel  and  A^kU. 

Asthe  diameter  of  -the  'axle  is  to  the  diameter  of  the  wheel;  fp  is  the  power 
fjppiied  tothe  wheel,  to  the  weiglit  fufpended-bj  the  axle. 

Examples. 

1.  A  MECHANIC -wirues  to  Hiake  a  windlafs  in fuch  a>manner,  as  that  i/^.  ap- 
plied to  the  T/heel,  OiQuld  he  .equahto  iz  fuipended from  the  axle  ;  now,  fuppo-, 
Xing  the  axle  4  inches  diameter,  required  the  diameter  of  the  wheel  ? 

//'.    in.       lb.  in. 
j^s,  I     4  :  :  12  :         Anf.  or  diameter  of  ths  wheej. 

2.  iSuFj  OSS  the  diameter  of  the  axle  6  inches  and  that-of  xh^  wheel  60  inch- 
es ;  what  po-iver  at  the  wheel  will  balance  10/^.  at -the  axle  ?         ^nf.  lib. 

g.  Of  the  Screw. 

The  po'ver  is  to  the  weight  to  be  raifed  as  the ,diilance  between  two  threads 
cf  the  fcrew  is  to  the  circumference  of  a  circle  d^cribed  by  the  power  applied 
^l-h,  c:iJ  of  the  lcver« 

1  ;0  r  E  ! .  I'o  fiiul  ihe  arcuinfe-rcncc  of  -the  circie  dejlribed  by  the  end  of  the  lever^  mul-» 
tirly'  :L:-  double  of  the  lever  by  3)i4i59  the  produd  will  be  tlie  circumference. 

Mote  2.  It  is  ufual  to  abate  y  of  the"  effect  of  the  machine  for  fri(flion. 

Example* 

Ti     1  i-    rcre-v  H'hore  ihieads  are  an  inch  afunder  ;  the  lever  by  which  it  is 

!  'i,  yf)  uvlv  ''cag^  ana  tlae  '»\neight  to  b£  raifed  a  ton,  or  22401b.  What 
'  01  K  ic  micl  be  to  the  end  of  the  lever  fufficient  to  turn  the 

,  th  J  I  ,  I')  1  1  L  L.^ic  -v^-cfght  I 

chximf.    in.  lb.  lb. 

Then,  as  2x8,194  :  i  :  :  2240  :  iq,s66  anf'wer' 

Problems. 

T,  Ttiv.  (■hmeifr  of  a  circle  bciri";  given  to  find  the  circumference,  multiply  the  diam» 
et-;r  I;  5, -.4  559  the  prodail  will  be -the  circumference. 

2  .  Tof.Kiixhe  area  of  a  circle ,  the  aiameter  bein^  given  imnlti-plj  the  fcjuare  of  the 
d:<ir:;  :.ter  by  ■,'J^^^S9'^  the^pvoduft  is  the  area. 

To  i7u.cfure  ihejo'ldij  cf  any  In-eguLzr  body  rvhofe  dimevjions  cannot  be  tahen  ;  put 
tl:t  b.idv  iiuo  Ibme'regnhir  ve'fiel and  fill  it  v>nth  water,  then  t^ktng,out.|he.bp4- 
y.  i^.v>raAirc 'vhe  fall  o.l"  w;'.t4.r  in  the  yeifel  ;  if  the  yefiel  be  iquiire,  multipiy  the  . 


SECTION  IV. 


Mzfcelianeous  Quejiionf*  ■ 

i 

Iff  thrs  Se^leii  there  is  notlimg  new  to  be  propofed  to  the  Scliokr.  Eno'tga' 
of  Arithmetic  has  been  taught  him  for  all  ordinary  occurrences  in  life.  It  oniy- 
remamsto  lead  him  into  fome  refkdions  on  th6  foregoing  rules.  For  this  pur- 
pofe  aiefubjoined  the  following  qneftions.  They  are  left  without  r7?;/%rr„<-,- thrir 
the  Scholar's  only  refoiirees  of  knov/Iedge  for  working  them  fhciuld  ot  La  his 
own  mind.  Mafters  having  •tt'rought  out  thefe  queftiori.^  at  a  leifure  hour,  riiay 
tranfcribe  them  with  their  anfwefs  into  a  man'ufeript  for  their  private  ufe,  to 
■vvMch  <Dn  stny  occafi&n,  witliout  trouble  or  hindrance,  they  may  readily  advert  to 
fatisfy  the  enquiries  of  their  piip'ls. 

1.  The  Nofthem  Lights  were  firfl  oT>fei^ved  iil  Londoii  m  1560  ;  h6vr  ma- 
ny years  fince  ? 

2.  What  niimber,  multiplied  by  43,  wilt  produce  881  ?o  ? 

3.  If  a  Ceinnori  may  be' dj^fcharged  twice  tvitli  611?.  of  powder,  hot\' tnany 
times  wull  7C.  $grs.  lyll:  difcharge  the  fame  piece  ? 

4.  Reduce  14  guineas  and  ^'.75  13J.  6|^.  to  Federal  Money  ? 

5.  What  is  the  intereft  of  Z???//j-.  79,47  one  year,  and  five'  rfioiiths  ? 

6.  A  6\Ved  B  DalL\  317^19  for  which  he  gave  his  note,  on  interfeft,  bear::i|J 
slate  Jul;^  12th  1797. 

-  ^       On  the  back  of  the  note  are  thefe  fever al  endorfements,  viz. 
Od.  17th,  1797,  Received  in  cafh^k  Z)&/Zf.  61.10 
March  2cth,  1798.  Received  ijCtut.  of  Beef,  at  Bolls.  4,3  ^5  i>^*  (^'i^'* 
Jan.  Ill,  1800.  Received  in  calh,  84  dollars. 
What  was  there  due  from  A  to  B  of  principal  and  intereft,  Sept.  iSth, 
1801  ? 

7.  What  coH  13I  yards  of  flannel  at  i/8y  per  yard  ? 

8.  What  muli  I  give  for  ^Cuff.  2qrs.  i^lL  of  cheefe  at  7  cents  pf-  lo  F 

9.  What  will  35  yards  of  broad  cloth  coft  at  23/6  per  yard  ? 

10.  What  will  be  the  coft  of  a  line  of  veal,  weighing  164/^.  at  al^./^r  /?.  :* 
ir.  What  will  87 i/^.  of  tallow  cod,  at  9|^/./fr //^.  ? 
12.  What  will  196  yards  of  tape  coft,  at  3  farthings  peryr.rd  ? 
^   13.  What  "fill  56  bulhels  ofoat-s  coft,  at  ts.  '^\d.per  IuJIjs!  P 
14-  -^"^  £-3  7^'  ^tl.  per  civt.  for  fugar,  what  is  tliat  per  Ih.  ? 

15.  How  much  in  length  of  a  beard  that  is  lo  inches  wide  will  it  fequ're  te 
make  a  fqiiarefoot  ? 

16.  Hoiiv  many  fquafe  feet  in  aboard  i  foot)  3  inches  wide,  and  14  feet,  9 
mches  long  ?  -  . 

17.  How  much  wood  in  a  load  9  f^et  longj  ^  l  feet  wide,  and  2  feet  0  inches 
high? 

18.  At  DoU.\,2^o^  per  yam       Qlothi  what  muft  I  give  for  72  yards  ?  • 

19.  Ir  2i  C'-u^t.  of  cotton  wool  eoft  £11  lyj-.  6d.  what  is  iwkperll.  ? 

20.  If  i832i  gallons  of  wme  ceft^44  6s.  what  is  that  per  gallon 

21.  What  will  of  beef  coft  at  5  cents,  5  mills  peril?.  ?  ' 
2z.  What, will  50  buftiels  of  potatoes  coft  at  21  cents  per  lu/hel  ? 
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23.  ,  At  Z)5//j-.  10,76; /f?*  fw/.  for  fugar,  what  is.  that  per /^^ 

24.  What  will  he  a  man's  wages  for  S  months,  at  43'  cents  per  day,  workhig 
5 1  d'Xj'iper  nueeh  ? 

25.  What  mnll  I  give  for  pafturiug   my  horfe    19  Aveeksj   at  33  cents 
ueek.  ,     .  ■  ; 

26.  How  many  revolutions  does  the  Moon  perform  in  144  years,  2  days,  10 
hoars  ;  one  revolution  being  in  27  days,  7h  43  m  ? 

27.  What  will  7  pieces  of  cloth,  containing  27  yards  each,  com.e  to,  at  15X. 
4|d.  per  yard  ? 

28.  A  MAN  fpends  23  dollars  69  cents,  ^  mills,  in  a  year,  what  is  that  per 
day?  "  '  '■ 

29.  Suppose  the  Leglflature  of  this  ftate  ihould  grant  a  tax  of  7  cents,  3 
mills  on  a  dollar  ;  wliat  Avill  a  man's  tax  be,  who  is  142  dollars,  40'  cents  On 
thehft? 

30.  A  BANKRUPT,  whofe  cffeds  are  3948  dollars,  can  pay  his  creditors  but 
28  cents,  5  mills  on  a  dollar  :  what  does  he  owe  ? 

31.  Suppose  a  ciftern  having  a  pipe  that  conveys  4  gallons^  2  qts.  into  it  in 
an  hour,  has  another  that  lets  out  2  gallons,  iqt.  ipt.  in  an  hour  :  if  the  ciftern 
contain  84  gallons,  in  what  time  v^iil  it  be  filled  ? 

32.  If  80  dollars  vv'oi-th  of  provifions  will  ferve  20  men  25  days  ;  what  aum- 
ber  of  men  v,'ill  the  fame  provifions  ferve  10  days  ? 

33.  If  6  men  l]oend  16  dollars,  7  cents,  in  40  days  ;  how  long  will  .  135  men 
be  in  fpending  100  dollars  ? 

3/!  .  A  BRIDGE  built  acrofs  a  river  In  6  months,  by  45  men,  was  wafhed  away 
by  the  current :  required  the  number  of  vrorkmen  fufficlent  to  build  another, 
cf  twice  as  much  work,  in  4  months  ? 

35.  Fouamen,  A,  B,  C,  and  D  found  apUrfeof  money  containing  12  do!-' 
lars,  they  agree  that  A  lliall  have  one  third,  B  one  fourth,  C  one  fixtJi,  and  D 
one  eighth  of  it  ;  what  muft  each  'biie  have  according  to  this  agreement  ? 

36.  A  CERTAIN  ufurer  lent  out  90/.  for  12  months,  and  received  principal 
and  intereft  95/.  Sj.   I  demand  at  what  rn.te  per  cent,  he  received  intereft  ?  ■ 

n^-',.  If  a  gentleman  have  an  eftate  of  icool.  per  dm'.,  how  much  may  hefpend 
per  day  to  lay  up  three  fcore  guineas  at  the  year's  end  ? 

c.S.  V/hat  is  the  length  of  a  road,  which  being  33  feet  wide  contains  an  a- 
ere  I 

39.  P^EQUiRED  a  number,  from  which  if  7  be  fubtrafteJ  and  tae  remainder 
be  divided  by  8,  and  the  quotient  be  multiphed  by  5,  and  4  added  tothe  pro- 
dna,  the  fquare  root  of  the  fum  extrac1:ed,  and  three  fourths  of  that  root  cubed, 
the  c-ube  divided  by  9,  the  la-d  quotient  may  be  24  ? 

40.  If  a  quarter  of  v/heat  afford  60  ten  penny.loaves,  how  many  eight  p'enny 
loaves  may  be  obtained  from  it  ?  ^  • 

41.  If  the  carri-\ge  of  7  cwt.  20^-.  for  105  miles  be  'i/.  how  far  may  cwt. 
1  (jr.  be  carried  for  the  fame  money  ? 

42.  If  50  men  confume  15  buihels  of  grain  In  40  dayS,  how  much  will  30 
men  confume  in  60  days  ? 

43.  On  the  fam.e  fuppoutlon,  how  long  will  50  buihels  maintain  64  men  ? 
"A.  A  GENTLEMAN  having  50J.  to  pay  among  his  laborers  for  a  day's  woik, 

would  T'V^  to  every  boy  6J.  to  every  woman  8r/.  and  to  every  man  iCd.  the 
number  of  boys,  women  and  men,  was  the  fam.e  ;  I  demand  the  number  cf 
each  ? 

4.-.  A  G-NTLEMAN  had  7/.  1 7-f •  6^-  to  pay  among  his  l-.iborcrs  ;  to  every  boy 
he  save  6^/.  to  every  woman  8^.  and  to  every  man  1 6«',  and  there  were  for 
every  boy  three  womeU;  and  for  every  woman  two  men  ;  I  demand  the  mmv 
ber  of  each  ? 


MISCELLANEOUS  QUESTIONS; 
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4.5  Three  (lardners,  A  B  and  C  having  bought  a  piece  of  Ground,  find 
the  profits  of  it  amount  to  i2d/.  per  annum.    Now  the  fum  o£  Money  which 
they  laid  dovm  was  in  fuch  proport'yon,  that  as  often  as  A  paid  5/.  B  paid  7/.  and 
\  as  often  as  B  paid  4/.  C  paid  61.  I  demand  how  much  each  man  mull  have  per 
annum  of  the  gain  ? 

47.  A  YOUNG  man  received  210/.  which  wis  |- of  his  elder  Brother's  por- 
tion J  Now  three  times  die  eider  brother's  portion  was  half  of  the  Father's  Ef- 
tate  i  1  demand  how  much  the  eftate  was  ? 

48.  Two  men  depart  both  from  ojlc  place,  the  one  goes  north  and  the  other 
South,  tlie  one  goes  7  miles  a  day,  the  other  n  miles  a  day  ;  how  far  are  they 
diftant  the  1 2th  day  after  their  departure  ? 

49.  Two  men  depart  both  from  one  place  and  both  go  the  fame  road  ;  the 
otie  travels  12  miles  every  day,  the  other  17  miles  every  day  ;  how  far  are  they 
diftant  the  loth  day  after  their  departure  ? 

50.  The  river  Po  is  1000  feet  broad,  arid  10  feet  deep,  arid  it  runs  at  the  rate 
of  4  miles  in  an  hour.  In  what  time  will  it  dUcharge  a  cubic  mile  ofv/at<;r 
(reckoning  5900  feet  to  the  mile)  into  the  fea  ? 

51.  If  the  country  which  fupplies  the  river  Po  with  water  be  380  miles  long 
and  1 20  broad  and  the  whole  land  upon  the  furface  of  the  earth  be  62,700,000 
fpuarc  miles,  and  if  tlie  quantity  of  water  difcliarged  by  th.e  rivers  into  the  fca  be 
every  where  proportional  to  the  extent  of  land  by  which  the  rivers  are  fuppli- 
ed  ;  how  many  I'imes  greater  than  the  Po  \vill  the  whole  amount  of  th<;  riirers 
be  ? 

52.  Upon  the  fimc  fuppcsfitioii,  what  qttantity  of  water  altogether  v/ili  hi 
difcharged  by  ail  the  rivers  into  the  fea  in  a  year  ? 

53.  If  the  proportion  of  fea  on  ihe  furface  of  the  earth  to  that  of  land  be  as 
ld|  to  5,  arid  the  mean  depth  of  the  fea  be  a  quarter  of  a  mile;  how  many 
years  v.'ould  it  take  if  the  ocean  were  empty  to  fill  it  by  the  rivdrs  running  at 
the  prefent  rate  ? 

54.  If  a  cubic  foot  of  water  weigh  1000  oz.  avoirdupois,  arid  the  weight  of 
JnercHry  be  13?  times  greater  than  of  water,  arid  the  height  of  the  mcicury  in 
the  barometer  (the  weight  of  w^hich  is  equal  to  the  weight  of  a  column  of  air, 
on  the  famebafe,  extending  to  the  top  of  the  atmofphere,)  be  30  inches  ;  v/hat 
will  be  the  weight  of  the  air  upon  afqriare  foot  ?  a  fquare  m'ile  ?  arid  wb^r  .  '  ' 
be  the  whole  weight  of  the  atmofphere,  fuppofing  the  fize  of  th?  earL  "^/^ 
queftions  5  £  and  53  ?  ^ed[ 

55.  A  BEGAN  trade  June  i,  "with  40  dollars,  arid  took  in  B,  as  a  pa^ar- 
Sept.  8,  following,  with  120  dollars  ;  on  Dec.  34,  A  put  in  190  dollars  •n.r^g 
and  continued  the  whole  in  trade  till  May,  5,  following,  when  their  wiiole  gu 
was  found  to  be  82  dollars  j  what  is  each  partner's  fhare  ? 

56.  If  I  give  So  budiels  of  pota.toes,  at  21  cents,  per  bufliel, ,  and"  24otfe-of 
'  flax,  at  15  cents,  per  it),  fpr  64  bufliels  of  fait,  vvhat  is  the  fait  per  bulhel  ? 

57.  What  IS  the  prefent  worth  of  482  dollars,  payable  4  years  hence,  dif- 
counting  at  the  rate  of  6  per  cent  ?  . 

58.  I  HAVE  owing  to  me  as  follows,  viz.  I)jI!s>  i^.j'^^  in  8  months  ;  Dolls  46 
in  5  months  ;  3.nd  Dolls  104,84  in  three  mondis  ;  what  is  the  mean  tiine  for  the 
payment  of  tlie  whole  ?  ,  '  ■  . 

54.  If  I  fell  500  deals  at  1 5^/.  a  piece,  2nd  lofe;^.^  9  per  cent,  what  do  Ilofe 
in  the  whole  quantity  ?  -  '  * 

60.  If  i  buy  1000  Ells  Flemifn  of  linen  for  X90  what  may  I  fell  it  per  EU 
m  London  to  gain  ;(*io,  in  ilie  whole.  ?  . 


I.  Therk  v/as  ^  well  3©  feet, deep  ;  a  Frog  at  the  bottom  could  jumb  up  3 
f<?ct  every  day,  but.  he  would  fallback  two  feet  every  night.  How  man/ 
cays  did  it  take  the  Frog  to  jump  out  ? 

,  2.  Tvvo  men  were  driving  Ihecp  to  market,  fays  one  to  the  other,  give  me  one 
of  yours  and  I  fnaii  have  as  many  as  you,  the  other  fays  give  rfe'e  on^:  of  yours 
^rid  I  lhali  have>is  many  again  as  you,  how  many  had  each  ? 

3.  As  I  was  going  1^6  St.  Ives, 

I  met  feven  wives,     ',  ♦ 
Every  wife  had  feven  facks, 
Every  fack  had  feven  cats, 
Every  cat  had  fev  en  kits, 
Kits,  cats,  facks,  and  wives, 
Hov^r  man.y  vVere  goin'g  to  St.  Ives  ? 
4.  The  account  of  a  certam  School  is  as  follows,  viz.        of  the  boys'ieain 
geometry,  -|  learn  gram.mar,  /olearn  arithmetic,      learn  to  write,  and  9  learn 
to  read  ;  I  demand  the  number  of  each  ?    ■  .  • 

5  A,  MAN  driving  his  geefe  to  market,  tvas  met  by  another,  who  faid,  Good- 
frlorrow,'  maffer  with  your  hundred  geefe,  fays  he  I  have  net  an  hundred,  but 
if  I  hud  half  as  m'aify  as  I  now  have,  and  two  geefe  and  an  half  befide  the  iium- 
ber  I  now  have  ah  eady,- 1  fhould  have  an  hundred  i  how  many  had  he  ? 

6.  Three  travelers  mret  at  a  pdravanfary  or  mn  in  Perfia  :  and  two  of  them 
brought  their  provifion  alo'og  Vyith  th-em,  according  to  the  cuftem  of  ihe  ccun- 
try  ;  but  the  third  not  having  provided  any,  propofed  to  the  others  that  they 
Ihould  eat  together,  a.n.^  he  would  pay  the  value  of  his  proportion.  Tlais  being 
agreed  to,  A  produced  fiVe  loaves,  and  B  3  loaves,  which  the  tfavelers  eat  to- 
gether, and  C  paid  Si'pieces  of  money  as  the  value  of  his  fnare,  with  which  the 
others  were  fatisfied,  but  quarrelled  about  the  dividing  it.  Upon  this  the  affair 
was  referred  to  the  judge,  who  decided  the  difpute  by  an  impartial  lentence. 
Required  his  declfi-on  ? 

7.  Suppose  the  9  Digits  to  be  placed  in  a.,  quadrangular  Form  :  I  deman  ia 
what  Order  they  muft  Il'andj  that  auy  three  Figures  in  a.  right  Line  may  make 

-^15-  .    ^  -  ..-•••<        -  . 

;  CouNTRYivtAN  having  a,  FoX',  E- Goofc,  and  a  Peck  of  Corn/m  his  Jout- 
"^'^    r^o  a  River,  where  itfo  happened  that  he  pould  carry  but  one  ovei  at  a 
!  °  di'^'  \Ycre  to  be  left  together  that  niight  deftroy  each  other  ; 

^l"^^  '..'s  at  his  wits  end  how'to  difpoie  of  them  :  for,  fays  be,  rho  the  corn 
li  ^  l.-^  the  goofe,  nbr  the  goofe  eat  the  foi,  Vet  the  Fox  can  eat  the  goofe,  and- 
''^^./ofe  eat  the  corn.     The  Qucilion  i's^  how  he  mud  carry  them  over,  that 

might  not  devour  each  other. 
.3.  Th-ree  jealous  hufbaiiiis  with,  their  wives,  bein'g  ready  to  pafs  by  night  0- 
.■r  a  river,  do  fmd  at  water  fide  a''boat  which  can  carry  but  two  perfons  at 
cnce,  and  for  Want,  of  a  watcrina:n  they  are  neceflltated  to  row  themfelvcs  over 
t!ic  liver  atfeveral  times :  The  Queftion  is,hqw,thofe  6  perfons  fhall  pals  by  ? 
?.nd  2,  fo  that  none  of  the  three  v/ives  may  be  found  in  the  ca'rnpany  of  one  or 
two  men,  unlefs  her  luifband  be  prffcnt  ?         /  , 

10.  Two  merry,  companions  are"  to  have  equal  fliares  of  8,  gallons  of  wine, 
which  are  in  a  veffel  containing  exai5l'ly  8  gaDons  :  nov.-  to  divide  it  equally  be» 
tween  \]\cm.,  they  .have  only  two  other  emtty  veff^ls^-vif  which  one  contains  5 
'-'■alloiis  az:d  the  other  z  ;  The  qu'eflion  is,  how  xhcv  lir.ill  divide  the  faid  wine 
letwern  rhcm  bv  the  help  cf  rheie  tkrtrc  veileh.  ib  that  -Xitx  niAy  have  4-  gallon?' 
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FDrms  of  Notes,  Deeds,  Bonds  and  other  injlruments  of  writim 


OfNotes, 


No.  I. 

Overdean,  Sept,  17,  -i8@2,.  .For  value  .  received,  I  promife  to  pay  to  OHver 
Bountiful,  or  order,  Sixty-three  dollars  fifty-four  cents,  on  demand,  with  intercft 
after  three  months.  ..  IVillLvn  Trujy, 

Atteft,  Timothy  Tcjlmony, 

2no.II. 

Bilfort,  Sept.  17,  1802.    For  value  received  I  promife  to  pay  to  R. 
bearer  —  dollars   cents^  three  months  after  date. 

Fekr  Psjiclu 

No.  III. 

By  TWO  PERSONS. 

Arian,  Sept.  17,  1802. .  ,  For  value  received  '.ve  jointly  and  feverally  promii- 

to  pay  to  C.  D.  or  order  - — ~ — .  dollars  cents^^on  demand,  with  intcrelL 

Atteft  .  •  Alden  Faithful 

Conjlance  Adley.  James  Fa'<rfj.r,^ 

Ohfervations. 

I .  l^fo  note  is  negotiable  ,  unlefs  the  words,  or  tK-der,  atherwife,  or  heanry  be 
inferted  in  it.  , 

z.  If  tlie  note  be  written  to  pay  him  "  or  order"  ('No.  I.)  then  Oliver  Bor/nh- 
ful  may  endorfe  this  note,  that  is  write  his  name  .on  the  back  lide,  and,  fell  it  to 
A,  B,  C,  or  whom  he  p]eafcs.  Xhen  A,  who.  buyjsjthe  note,  calls  on  Timothy 
Trujly  for  payment,  and  if  he  negleds  or  is  unable  to  pay,  A.  may  recover  it  of 
the  Endorfor, 

3.  If  a  note  be  written,  to  pay  him  "  oroearer^^  (No.  II.)  then  any  perfou 
v/ho  holds  the  note  may  fue  and  recover  the*fam-e  ef  Alden  Faithful. 

4.  The  rate  of  intercft  eftabliftied  by  law  being_yS"«  percent,  per  ann.  it  becomes 
unnecefTary,  in  writing  notes  to  mention  the  rate  of  intereft  ;  it  is  furiiCient  t 
write  them  for  the  payment  of  fuch  a  fum,  with  intereft,  for  it  will  be  nnder- 
■  ftood,  legal  intereft,  which  is fix  per  cent. 

5.  h.^.-L  notes  are  cither  payable  on  demand,  or  at  tlie  expiration  of  a  ccrtai' 
term  of  time  agreed  upon  by  the  parties  and  mentioned  in  the  note,  as  thre 
months,  or  a  year,  &c.- 

6.  If  a  bond  or  note  mentions  no  time  of  payment,  it  is  always  on  deirar 
T'-hether  the  words    an  demand^''  be  ex^'relTed  or  not. 
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rOE-MS  OF  BONDS. 


7.  All  notes  payable  at  a  certain  time  are  on  IntereR  as  fcon  as'they  become 
due,  the  in  fuch  nates  there  be  no  mention  made  of  intereft. 

This  rule  is  founded  on  the  principle,  that  every  man  ought  to  receive  his 
money  when  due,  and  that  the  no^p^iyment  of  it  at  that  time  is  an  injury  to  him»^ 
The  law,  therefore,  to  do  him  juftice,  allows  him  intere(l  from  the  time  the  mon* 
ey  becomes  due,  as  a  compenfation  for  the  injury. 

8.  Upon  the  fame  principle  a  note  payable  on  demsmd,  without  any  mention 
made  of  intereft,  is  on  intereft  after  a  demand  of  payment,  for  upon  demand  tliey 
immediately  become  due. 

9.  If  a  note  be  given  for  a  fpecific  article,  as  rye,  payable  in  one,  tWo  or 
three  months  or  in  any  cei'tain  time,  and  the  figner  of  fuch  note  fuffers  the  time 
to  elapfe  without  delivering  fuch  article,  the  holder  of  the  note  will  not  be  obli- 
ged to  take  the  article  afterwards,  but  may  demand  and  recover  the  value  of 
iiii  money. 


Of  Bonds. 

A  Bond,  with  a  conduian from  one  to  another. 

Know  all  men  by  thefe  prefe^.s,  that  I  C.  D.  of,  ^c.  in  the  county  of  kc.  am 
held  and  firmly  bound  to  E.  F.  of,  S(c.  in  two  hundred  dollars  to  be  paid  to  the 
laid  E.  F.  or  his  certain  attorney,  his  executors,  adminiftrators  or  affigns ;  to 
\vhich  payment,  well  and  truly  to  be  made,  I  bind  myfelf,  my  heirs,  executors, 
and  adminiftrators,  firmly  by  thefe  prefents  :  Sealed  with  my  feal.    Dated  the 

cleventli  day  of  in  the  year  of  cur  Lord  one  thoufand  ei^ht  hundred  and 

two. 

TfiF.  concKt'ton  of  this  obligation  i$  fuch.  That  if  the  above  bound  C.  D.  his . 
heirs,  executors  or  adminiftrators,  do  and  fhall  well  and  truly  pay,  or  caufe  tO: 
be  paid,  unto  the  above  named  E.  F.  his  executors,  adminiftrators  or  affigns,  the 
full  fum  of  two  hundred  dollars,  with  legal  intereft  for  the  fame,  on  or  before 

the  elcAienth  day  of  next  enfuing  the  date  hereof  :  Then  this  obligation 

to  l^e  void,  or  otherwife  to  be  and  remain  in  full  force  and  virtue. 

A  Coriditipn  cf  a  Counter  Bond,  or  Bond  of  indemnity,  where  one  man 
becomes  bound  for  another. 

The  conditior.  of  tliis  obligation  is  fuch.  That  whereas  the  above  named  A. 
B.  at  tlie  fpecial  inftance  and  requeft,  and  for  the  only  proper  debt  of  the  above 
bound  C.  D.  togeth-er  with  the  faid  C.  D.  is,  in  and  by  one  bond  or  obligation 
bearing  equal  date  with  the  obligation  above  written,  held  and  firmly  bound  un-- 

.'  o  E.  Y.  of  &c.  in  the  penal  fum  of,  dollars,  cond;i- 

tioned  for  the  payment  of  the  funr  of.  Sec.  with  legal  intereft,  for  the  fame  on  the 

 day  of  next  enfuing  the  date  of  the  faid  in  part  recited  obligation,  a,s 

Jij  qj3^,^by  the  faid  in  part  recited  bond  with  the  condition  thereunder  written 
'■Jnay  more  fully  appear  :  If  therefore  the  faid  C.  P.  his  heirs,  executors  or  ad- 
miniftrators, do  and  fliall  well  and  truly  pay  or  cauf?  to  be  paid  unto  the  faid 
■'^r,.  F.  his  execuiors  adminiftrators,  or  affigns,  the  faid  fum  of,  &c.  with  legal  iij- 
fell  for  the  fame,  on  the  faid  — —  day  of,  &c.  next  enfuing  the  date  of  the  faid 
'  ''^  part  recited  obligation,  acccrdirg  to  the  true  intent  and  meaning,  and  in  full 
^  '  lir.rr^e  ard  fatijiuffu  n  cf  the  faid  in  j  art  recited  lord  cr  cbligalicn  ;  Tien, 
\Ctheiwife,  &c. 


FORMS  OF  RECEIPTS. 


ji3 


Note.    The  principle  difference  between  a  note  and  a  bond  Is  that  rfie  latter 
is  an  inftrument  of  more  folemnity,  being  given  under  feal.    Alfo,  a  note  may 
L  be  controuled  by  a  fpecial  agreement,  different  from  the  note,  whereas,  in  cafe 
■  of  a  bond,  no  fpecial  agreement  can  in  tlie  leaft  ^ontroul  what  appears  to  have 
been  the  intention  of  the  parties,  as  expreffed  by  the  words  in  the  condition  of 
tlie  bond, 


§  3-  Of  Receipts. 


No.L 

Sitgrieves,  Sept.  19,  1802,  Received  from  Mr.  Durance  Adley  Ten  dollar? 
in  full  of  all  accounts. 

Orvand  Cotijlance, 

No.  II. 

Sitgrieves,  Sept.  19,  1802.  Received  from  Mr.  Ovand  Conftance,  five  dol- 
lars in  full  of  all  accounts. 

Durance  Aa1e^> 

No.  Ill, 

A  receipt  for  an  endorfement  on  a  note. 

Sitgrieves,  Sept.  19,  1802.    Received  from  Mr.  Simy fon  Eaftley,  (by  the 

hand  of  Mr.  Titus  Trufty,)  Sixteen  dollars  twenty  five  cents  which  is  endorfed 

on  his  note  of  June  3, 1 8c2. 

■  Peter  Cheerful 

No.  IV. 

A  receipt  for  money  received  on  account 

Sitgrieves,  Sept.  19,  1802,    Received  of  Mr.  Orand  Landike,  fifty  dotfa 

•n  account.  1, 

Eldro  SlacMey., 

No.  V, 

A  Receipt  for  interefi  due  on  a  Bond. 

Received  this  day  of  ^  of  Mr.  A-  B.  the  fum  of  five  pounds,  ia  , 

full  for  one  year's  intereft  of  100/.  due  to  me  on  tlie  day  of  laft, 

oabond  fiom  the  faid  A.  B.    I  fay  received  By  me  C.  D. 


Ohfervations. 

1.  There  is  a  diftinftion  between  receipts  given  in  all  accovnlsy 
others  in  full  of  aU  demands.    The  former  cut  off  accounts  only  ;  the  latter,  c 
off  not  only  accounts,  but  all  obligations  and  rights  of  aftion. 

2.  When  any  two  perfons  make  a  fettlement  and  pafs  receipts  (No.  I. 
No.  II.)  each  receipt  muft  fpecify  a  particular  fum,  received,  lefs  or  more, 
is  not  neceflary  that  the  fum-  fpecified  in  the  receipt  be  the  exa<fl  fum  receive 


FORMS  dp  ORDERS. 


j  4. 0/  Orders. 

Nc.  I.  ■ 

Mr.  Stephen  Burgefs. 
Sir,  ■•  • 

For  value  received,  pay  to  A  B,  Ten  Dollaj.s  and  place  the'  fame  to  my  ac- 
f-c^unt.  Samuel  Skinner, 

jlrchdale,  Sept.  gth  l8o2c 

No.  II, 

po/lon,  Sept.  gth  1802. 

Sir,  '  ■  . 

For  value  received,  pay  to  G  R,  Eighty  Six  Gents,  and  this  with  his  receipt 
fijall  be  your  difcharge  from  me, 


'  To  Mr.  James  Rohottom. 


t^o.  I. 


Nicholas  Reuh^nSo 


Of  Deedu 


A  Wa7'rantee  Deed. 


Know  all  mz^  bv  these  pb-ERcnts,  That  I  Peter  Careful  of  Leominfterj 
.  the  County  of  Worcefter  and  Commonwealth  of  Maflachufetts,  Gentleman, 
r  and  in  confideration  of  one  hundi-ed,  fifty  dollars,  and  forty  five  cents  paid 
'  me  by  Samuel  Pendleton  of  Aihby,in  the  County  of  Middlefex,  and  Common- 
-;:;th  of  jMairachufetts,  Yeoman,  the  receipt  ii^^hereof  I  do  hereby  acknowl- 
;;:re,  do  hereby  give,  giant,  fell  and  convey  to  the  faid  Samuel  Pehdleton,  his 

:;rs  and  Afiigns,  a  certain  tradt  and  paicel  of  Land,  bounded  as  follows,  viz. 
^y.  ;Y  ;«/v/V  t-'je  bciinds^  together  ivith  all  the  privilegesand  appertenances  thereunto  be- 

,To  Have  and  to  Hold  the  fame  to  the  faid   Samuel..  Pendleton  his  Heirs 

■    Aii^^T.s  to  his  and  their  ufe  and  behoof  forever.    And  I  do  covenant  wit^ 

c  :..i"d  I'etcr  Pendleton  hjs  Heirs  and  Afllgns,  That  I  am  lawfully  feized  in 

.  c  f  the  preniifes,  that  they  are  free  of  all  incumbrances,  and  that  I  will  war- 

.c  a -id  defend  the  fame  to  the  faid  Peter  Pendleton  his  Heirs  and  Afligns 

; -jgainft  the  lawful  claims  and  demands  of  allperibns. 

.' >:  w  ituils  v/hereofi  have  horeunto  fct  my  Hand  and  Seal,  this  day 

 — —  in  the  year  of  our  Lord,  One  thoufand  eight  hundred  and  two. 

■  /'nh'/^,  and  de-"^  n  ,     n     r  1 

,  .  -  r      i-  Rsisf  Carefid.  Q 

,npi<-t}:ce  of      ^  .  J  ^ 


Oidtclaim  Deed, 

ii.T.  NT^N-        THESE  PRESENTS,  That  I  A.  B.  of,  8cc.  in  confldera- 

■Ti  ,  A  ;x)  be  paid  by  C.  D.  of,  &c.  the  receipt  whereof  I 

-■/y,'.  led^-'-c,  hrvve  remifted,  releafed  and  forever  quitclaim-ed,  and  dp 
i  /   rcn.ifs,  releafe  and  forever  quitclaim  unto  the  faid  C.  D.  his 
f~:irevcr.      [_J-f<ve  infert  the  primifes,']    To  Have  and  to  Hold  the 
ail  the  privileges  and  appertenances  thereunto  belonging,  tQ 
U.  ju^  htirs  and  aifigns  foa-evcr.  In  'witnejsi  l^c.   '  '\- 


